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.4 PLOT OF /I IN HI STOP Y--The U.S. Navy tracks aircraft 
on a transparent board as radar reports their positions. Plot the most 
famous Navy and Marine fighter planes as reported by history, and 
Grumman aircraft fill the board. 
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Nose cone or waist gear box mounting 



Sundstrand 
Constant Speed 
Drive 


How Sundstrand helps solve design problems 



Versatility ut application is a prime requi- 
site of toJay’s aircrali accessories. Eacli 
new airplane, each new enpine presents 
new problems in the inrepration of a 
Oinstant Speeil Drise wliicli will hesr 

To nicer varyinp requirements. SunJ- 
siraiul enpineers have evolveil thtce basic 
types of Constant SpeeJ Drives: the 
Packape type, the Sandwich type, and 
the Cattridpe type. These three basic 
types can be adapred to many model con- 
liputations which permit application to 
the nose cone pad, a pear box pad, or 



inteprally with the enpinc pear box. 

To allow further flexibility of applica- 
tion Sundstrand Drives arc now beinp 
desipned to utiliae thcenpiiie oil system. 
When requircil in other applications, an 
independent oil sy.stem is provided. 

Tliese are examples of Sundsirand'.s 
conmhuiiun to solvinp desipn problems 
involved in the installation of a constant 
frequency a-c power system in theinoilern 

Strand's "know-how" to help solve vour 
a-c power peiieration problem, leel tree 
to call upon us, 

SUNDSTRAND 

AIRCRAFT 

HYDRAULICS 

HVBKAULIC DIVtSION, ROCKFOAD. ILL. 




AtRCRAPT ANO INDUSTRIAL HYDRAULIC TIANSMISSIONS, PUMRS. MOTORS AND VALVES • OIL RURNER PUMPS • AIR SANDERS 
LATHES • MILIINO. RROACKINC AND SPECIAL MACHINES • BROACHING TOOLS • MAGNETIC CHUCKS 




SERVES IN 
NAVY’S HUP-2 


Av i a t i o n Wee k 

December 28, 1953 Val, 59, No. 26 

Editorial Otticcs 

New York 36, N, Y, — 330 W, d2nd St,, Tel, Longocre 4>3000 
Washington d, D. C.^Notionol Press Bldg., Tel, National 8-341d 
Los Angeles 17, ColiF. — 1111 Wilshire Blvd., Tel, Madison 6*4323 
Table ot Contents on Page 8 48,905 copies of this issue printed 



Tliis right angle drive is part of 
the control system for the fuel 
shut-off valve. ANCLgear is often 
the choice when compact design 
and high capacity are required. 
These qualities make it a favorite 
among designers — specided equip* 
meitt in many aircraft. 

Mode! R‘300 is rated at 1/3 hp 
at ISOO rpm— .Model R*330at 1 hp. 
Both models have hardeiaed gears 
and bail bearings, are lubricated 
for life. Both are made with 1:1 
r.atio .and with 2-way Or 3-way 

ANCLgears are described fully in 
the I.A.5. Aeronautical Engineering 
Catalog. Refer to this publication 
for complete information, or write 
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MOST WIDELY USED CONTROL BEARINGS 



get ’'green light” for 
tomorrow’s 
aircraft applications 


. advantages 
of teamwork 
that stays 
"on the ball" 


Now Fafnir Control Bearings have load ratings that 
reflect actual operating conditions. Re-cvaluacion of 
load ratings by a new and improved formula greatly 
extends the field of application for this first and 
leading "family” of vital aircraft control bearings. 

If you are a veteran aircraft 
designer, you’ll recognize this ad- 
vance as one of several made since 
the "K Series” was introduced in 
1933. Only a few years ago, it 
was redesigned to cake the famous 


Fafnir patented Plya-Seals. 

The creation of new aircraft bearings at Fafnir is 
never regarded as the end of a job . . . Just the beginning. 
Through continuous research, experimentation and col- 
laboration with aircraft design engineers, Fafnir keeps 
"on the ball” with bearing devel- 
opments and improvements. 
That's why Fafnir continues to 
get and to welcome "tomorrow's 
jobs" today. The Fafnir Bearing 
Company, New Britain, Conn. 


FAFNIR 

AIRCRAFT BEARINGS 



the aircraft industry today demand the utmost In engineering 
and production techniques and In scientific laboratory control. This massive 
complicated landing gear component, weighing over 400 pounds, Is typical of 
Wyman-Gordon's forging contribution to the ever-growing progress in aircraft 
design. In crankshafts for the automotive Industry and in all types of aircraft for- 
gings, steel and light alloy, Wyman-Gordon has pioneered In the development 
of forging "know-how" — there is no substitute for Wyman-Gordon experience. 

SlanJ.J of iL JnJu.1.!, for Worr Sutrfl-^r y^ar. 




NEWS DIGEST 


Domestic 

Sikorsky S-56 twin-engine Marine 
assault iielicu|)tcr was airborne for tlie 
6rst time Dec. 18 and made a low- 
altitude fliglit of about 15-min. duration 
Dee. 21. Hie copter has a five-blade 
main rotor and a stub wing to unload 
the rotor during highspeed forward 
flight. 

Failure of a portion of the turbine in 
the N'o. 2 Wright Turbo Compound en- 
gine of an American Airlines DC-" 
during start of takeoff Dec. 21 caused 
the flight to be canceled. The turbine 
liiilure set off the transport's fire \sam- 
ing system, and the pilot halted the 
plane with brakes and reversible props. 
Tlietc was no visible fire. AH 59 passen- 
gers and fisc crew members were csacii- 
ated. The DC-7 bad been dclascd two 
hours prior to takeoff because fire warn- 
ing system in the No, 5 engine did 
not respond to pre-flight tests. A 
Wright Aeronautical spokesman de- 
clined comment on the incident, but 
said company engineers were ins-esti- 

United ,^ir Lines gives strong backing 
to a new 5.7-cm. wavelength (C-band) 
o\er older 3-cm. (X-band) for use in 
airborne weather warning radar. This 
first official company statement on 
UAL's evaluation of tests of an experi- 
mental RCA radar confirms an Avia- 
tion W'eek prediction (Sept. 28, p- 84). 
Detailed UAI, report on the radar is 
expected within a month. 

New overseas flights from Detroit and 
Chicago to London will be inaugurated 
by Pan American World Airways Apr. 
30. flying Douglas DC-6 transports on 
the weekly service. PAA plans to ex- 
pand routes from the Midrvest cities 
next June with flights to Prestwick, 
Scotland; Hamburg, Germany; Co|)en- 
hagen and Stockholm. 

Record traffic of more than 3 million 
passengers is predicted by Trans World 
Aitlines for 1933, topping last vear’s 
total by higher than 20%. TWA re- 
ports preliminary figures indicate an in- 
crease of nearly 24% in revenue pas- 
senger miles, with tourist services 
being credited with the sharpest climb 
of 103.3%, 

William B. Ziff, 55, pioneer aviator 
and board chaiiman of Ziff-Davis Pub- 
lishing Co., died last week in New York. 

Vice .Adm. Charles E. Rosendahl 
(USN Ret.), long-time proponent of 
dirigibles, believes the atomic power- 
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plant and titanium may rekindle interest 
III iiglitcr-than-air craft. He envisions 
the airship as most practical for lifting 
heavy nuclear engines and isolating 
crews from danger of radiation. Rosen- 
dahl told the New York Chapter of 
Aviation Writers Assn, he bcliexes light- 
weight titanium can replace fabric as 
covering for airships to increase their 
strength, 

.Ai'iation gas lead content is being cut 
from 4 to 3 cc. by Esso Standard Oil 
Co. in fuel grades 91/98 and 100/130, 
a move intended to reduce lead fouling 
effect. 

Financial 

.McDonnell Aircraft Co.. St. Louis, 
reports peak backlog of S52S million, 
expects this production volume to in- 
cteasc its work force by approximately 

5.000 persons within the next 18 
months. 

Emery Air Freiglit Coip., has de- 
clared a semi-annual dividend of 10 
cents per share, payable Jan. 4 to stock- 
holders of record Dec. i I . 

Int'ernai'ional 

First Hawker Hunter Mk. 2 to roll off 
assembly lines at Armstrong Whitworth 
Aircraft’s Coventry plant has completed 
flight tests. 

Uti Michaely, Israel's director of civil 


aviation, is Uiokitig over U. S. helicop- 
ters during a three-month study tout 
sponsored by Internationa! Civil Avia- 
tion Oiganization. Copters would be 
used for spraying purposes, Michaely 


I'rans-.Aiistralia .Airlines reports a 
profit of approximately $307,000 for its 
last fiscal year, compared with a loss of 

5167.000 during the previous 12-month 
period. Gross revenues for the year; 
more than 516.8 million. 

Bri.stol lypc 173 twin-engine, twin- 
rotor helicopter has conmieted a series 
of tests on the MMS Eiagle, Britain’s 
largest aircraft caitier. Purpose of the 
trial was to collect data on copter be- 
havior under I’arying conditions of deck 
motion. Tests were made by Bristol 
Aeroplane Co. for its own information, 
witli the Royal Navy acting as a co- 
operating agency. 

.Ait traffic transactions put tlicougli 
International Air Transport Assn.’s Lon- 
don clearing house set record totals of 

523.884.000 in September and 523,- 

625.000 in October, lATA reports- 
Ciimulativc turnover during the first 
10 months of 1953; $201,670,000. 

Ftcncli civil aviation development 
will require new investments totaling 
approximately 5371 million during the 
next five years, reports Rene Lemaire, 
secretary-general for civil and commer- 
cial aviation in France. 
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KAMAN HOK-1, the newest Navy high-performance heii- 
copter is designed for general utility service and converts 
to on aerial ambulonce. Schweizer Aircraft Corp, gives 
Kaman a production ossist in the building of this most 
versotile helicopter. 

The Schweizer reputation for quolity standards, produc- 
tion obility and the facilities for both sub-controct work 
and the manufacture of Schweizer's internotionally fo- 
mous sailplanes is widely recognized and relied upon. 
When you need a production assist . . . call on Schweizer. 

*Other SCHWEIZER Production Assists for Bell, 
Grumman, Republic, Fairchild, Link, Stanley, etc. 
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U. S. Jet Fighters 
Caught on the Wing 


1 Itcsc specfticiilar actiuii photos of the new USAF and Navy jet 
figittcis sliosv toni-planc Nortli .American F-Sfi uctubab'c team, 
the Sabre Knights (below), working on a loop in dose diamond 
formation: first view of a Republic F-8-fF I'hundeistteak (top 
right) being boosted skvward.s bv four powerful rocket assist 
takcoll units under the plane’s belly, and a Chance Vought 
F7U-3 Cutlass (lower right) coming in for a luiidiiig with wing 
.sbts open and V-type carrier arresting hook lowered. 



By testing motors at 65° F below zero 


G.E. gives you more 

Aircraft motors must be dependable for they 
operate vital equipment such as bomb-bay doors, 
gun turrets, radio tuners, and wing flap controls. 
In this cold chamber at G.E.’s Specialty Com- 
ponent Motor Department, Fort Wayne, Indiana, 
aircraft motors are “frozen” for 72 hours at 65 
degrees F below zero. Then, each motor must start 
and operate satisfactorily. 

Used to test motors and to detect your special 
problems of cold weather aircraft operation, this 
cold chamber typifies the engineering thoroughness 


for your motor dollar 

at G.E. — the resourcefulness that helps build 
better quality aircraft motors for you. 

When you have a tough aircraft motor application 
problem, remember that General Electric has the 
experienced engineers and testing facilities to help 
you. 

For complete information on G-E Specialty Com- 
ponent Motors and engineering assistance avail- 
able, contact your nearby General Electric Ap- 
paratus Sales Office. General Electric Company, 
Schenectady 5, N. Y. ”*■'* 



GENERAL^ 


ELECTRIC 


WHO'S WHERE 


In the Front Office 

f. Kiicclancl Nunan is new pr 
CoiisoUtlated \acuiim Corp., 


Matflicir |. Bctlcy li 

craft Coip.. lias licconv 
of Re^ill Industries. 5aiit; 

Changes 

link Sliarpc is 


. Lockheed .%i 
Cahf" ' 


ager 


IT lias 




ii Lines. 


Is ). O'Connell has been appointed 
manaEct of O. Smith Coip.'s Landing 
Gear Div ision. Toledo, Ohio. 

Dougbs Knowles, fonner chief engineer 
of Avro Canada's Gas Turbine Division, has 

oOhe Tnhine Division. 

C. T. Reid lias become director of public 
rebtiiuis for Grand Central .Aircraft Co.. 
GleiiAile. Calif. 

I.autciicc H. Hora has been piomntcd to 
sales director for Tinncmian Products. 
Cleveland. Fdirard K. Ctigcr is new sales 




look, li 


IS joined Pereira & Liic^tnan. 
Los .Angeles and New York arehitects- 
engineers. as chief of the airports iiistalla. 


super' hot of structures maleibls for Chance 
Voiiglit .\ircraft. Dallas. Other changes: 
II. Stack, chief industrial engineer, and 
R. II. l.undberg. assistant chief industrial 
engineer. 

Bnicc H. Schwartz is new chief cnginceT 
of niilitary products for .AC Spark Plug's 
Milwaukee and Flint. Mich., plants. 

Philip f. O’Brien h.vs been appointed n-age 


menf. Bloomfield, Conn. Also promoted; 
ICugcne F. Flynn, employment manager; 
George B. Bnlbrd, Jr., supervisor of indiis- 
trial cnginetTing. and I. L. Katz, supervisor 


Honors ami Ejections 

W. Patterson, president of United 
■Ait Lines, has been appointed by President 
Eisenhower to the Commission on Judicial 
and Congressional Salaries. 

Gordon W, Reed, board chairman of 
Class Fibers, and Harry O. King, a director, 
have r«ched USAFs award for meritori- 

as special consultants." 

wabiir r, Morrison, executive lice presi- 
dent in charge of Pan American \\'orld 
Ainvays Latin .American Division, has been 
honored by PAA for 25 years of senice. 


INDUSTRY OBSERVER 

► i'irst ptadiiction model of North .Amcriciui .Aviation's FJ-5 with a Wright 
)6s Sappliire engine lias floun at Columbus. O. The Navy model has the 
old-style slutted le.iding edge rather than the new 6-s swcptback wing of 
the i -aep, 

► Douglas .Aircraft's proposed lutbo|)tO]) imssered transport still is 

on jiajwr, according to a company spokesman. The j>ro|CCt still is classified. 

► General HIcetric is expected to make a bid to enter the inlerceptor fire- 
control field, currently dominated by Hughes Aircraft Co. and AA'csting- 
lionsc's .Air .Atm I^ivision. GE has been quietly flight tc.sting a completely 
iuitoimitie (closed-loo|)) system for several years. 

► USAI'"s G-124B Gbbcniaster powered by four Pratt & Whitney .Aircraft 
'n-I turbopiops is expected to make its first flight at l>onglas' Santa Monica 
jilant before the end of the year or shortly thereafter. C-124B is considered 
a ))rotofvpc for the C-1??. 

► Marcel Ihissimll Mv.stcrc 2 "itli the Siiccma .At.ir lOlD turbojet is .show- 
ing superior pcrformimcc to tlic Mysterc 4 with Hispano Tay. sav ^■rcnch 
sources. Power increiises in flic .Afar eonipen.satc for the higher drag of the 
older Mystcre 2 design. .Atar lOlD is currently rated at 6.600 Ih. sea level 
static thrust w itliuut aftctburning. 

► .Aincriean .Airlines reportedly is liaving difficulty meeting its Icss-tban-eight- 
liout nonstop transcontinental schedule with ils new DC-7s because of power 
drop when tlic Wright Turbo Compound engines are leaned out to cmise- 
fiid-consuinption. Tliis forces pilots to fly 2,000 ft. lower than the 23,000 
ft. originallv planned. .Another factor is .strong winter winds, AA says it is 
working with JAouglas and Wright to find solutions to the problems. 

► Boeing B-47s will completely replace B-29s and B-30s in Strategic ,Air 
Command’s medium bomber wings by the end of 1955. .iccording to .Air 
I^orcc Secretary Talbott- B-52s will be replacing the B-36 .is the USAF 
inter-continental bomber by 1956. 

► Convair’s h'ortli Worth Division is adding a beefed-up main landing gear 
to the B-36, and tlie plane has been designated the B-36J. The pbne will 
carry a heavier bomb load and the gross weight is more flian 400,000 lb, 

► Construction of a dc Ilavitland jet Comet .simulator is still in the talking 
stage between Ci'il .Aeronautics Administration and Curtiss-Wright Corp. 
CAA proposes to install tlie simulator at its Oklalioma City aeronautical 
center to familiarize its tcclmical and international staffs with Comet oper- 
ation prior to the adi'Cnt of jet transportation in this country. C-AV has 
built such a siimilator for British Overseas .Airwavs Corp. under license from 
dc Ilavilland. 

► Renewed effort by the British to put the Glosfer Javelin, delta-wing night 
fighter, in the joint aircraft program for off-shore procurement has delayed 
progress on the fiscal 1954 ])togram. It was rcjectiii in tlie fiscal 1953 pro- 
gram. Italy, now producing the F-86K, wants to manufacture U. S. aircraft, 
feeling tliat British factories arc almost as vulnerable to ait attack as conti- 
nental factories and that it is advisable to equip European forces with U. S. 
aircraft. 

► Watch for Fclipsc-Pionccr to amiouncc a radicallv new autopilot, the 
PB-20, designed specifically for highspeed jet transports. Design is rumored 
to feature atceleromefcrs instead of the commonlv used gyroscopes. 

► Clearance tor 3,700-lip. niilitary rating on Turbo Compound engine lias 
been received by Wright Aeronautical Division of Curtiss-Wright Corp, 
Highest previous announced rating was 3,500. A company spokesman said 
that weight-liorscpowcr ratio is now 0.92 Ib/hp. 

► Sneema Vulcan turbojet is expected to rcacli 11,000-lb. sea level static 
tliru.st rating by tlie end of tlie year. The French single-compressor engine, 
wliicli delivered 9,900 lb. thrust during its qii.ilificatioii tests, is in the 
prc-prnduction stage now. Quantity production is expected early in 1955. 
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Washington Roundup 


Newer Look? 

Sonic airpowcr leaders on Capitol Hill aren’t satisfied 
that the lien- Joint Chiefs of Staff lias’C gone far enough in 
concentrating on aiqjosvcr and cutting back on surface 
forces in their “new look" defense program. 

Tlic)' plan to challenge the .-\diiiinistration with its 
own ar|iimcnt: economy. They complain that the Ad- 
ininistration. in its efforts to make the armed services 
''efficient.'’ is meriooking possibilities of sharply cutting 
defense spending by dcicloping "cffccti'-e’' forces and 
cutting deadwood. 

Thev say the taxpayers now are supporting two Defense 
Dcjiartmcnts— one to wage a second ^^'orld War II and 
the other to wage an entirely new h pc of war. 

American Airlines' president C. R. Smith expressed 
the thoughts of the dissidents in his recent Tul.sa speech: 
increasing number of thoughtful men are swinging 
to the belief that there is something wrong with our 
prc\-ailiiig apprixieh to strategy, with its emphasis on 
surface \vea|5ons.’' 

changed approach, he said, would enable a 1-niillion 
personnel cutback and a S10-billion-a-\car budget reduc- 
tion. Tliis would mean a 2.vmillinn total militarv 
strength and a S2s-billion annual budget. The .\dmin- 
istration’s program is understood to mean an csentual 
reduction to T1 million personnel and Ss2-biIlioii nr 
SsTbillion budget. 

Symington's Converts 

,\ir Force's fnnncr Secretan'. Sen. Stuart S'liiington. 
has won new support during the congressional recess for 
Ills airpowcr fight witli Defense Settefarv Charles ^^’i!- 
son. One outstanding convert: economy-minded Sen. 
Paul Douglas who supported the Wilson program and 
was one of the handful of Democrats svho voted against 
proposals to restore Air Force money this year. Douglas' 
comment: 

“I now publiclv confess that 1 was wrong and that 
Symington was right. I made the mistake then and I 
promise that I will not make the sini'’ error aiiain. . . 

Count on Si-mington to confront ^\'ilsnn with liis as- 
surance that no combat planes would be eliminated from 
the USAF program and his subsequent ciiucclation, after 
Congress adjminicd. of 74S combat aircraft. 

Machine Tool Program Lags 

Tlie program to develop a broad mobili/ation base with 
a machine tool rcser\-e is dragging. Defense Sccretarv 
Charles \\'ilson. cool toward the program, hasn't yet re- 
le.ascd any of the S250 million approved this \-ear by 
Congres.s to launch it. 

Air Force’s li.st of requirements were submitted several 
month.s ago. But "Wilson directed a reviesv and this 
won't be completed by Ait Materiel Command until the 
first of the year. 

Tlie Vance Committee recommended a S500-million 
outLiy the first year to sbrt the program and similar 
amounts in succeeding years to sustain a machine tool 
reserve. 

Wilson rcpiirtcdlv s-ctoed the program and the S^OO 
million included in the Truman militars- budget was 
reinstated bv National Security Council. 

Senate Military Appropriations Subcommittee, headed 
by Wilson’s liomc-statc senator, Homer Fere;irson, halved 
the fund after Wilson testified he didn’t know "whether 


I will need .ill that inoiiev" and that he didn't know 
"exacth- what machinery we will spend it for.” 

ODM vs. USAF 

Top officials of Office of Defense Nfobilization don’t 
share .^ir Force’s enthusiasm to increase vastly titanium 
production. They feel USAF and aircraft manufacturers 
are making a vain try to telescope a 50-year project into 
.a few years. 'Ilicv are particularly irritated with Brig. Gen. 
Kem Metzger’s suggestion that USAF's titanium require- 
ment mav reach 100,000 tons a vear in a few years. The 
cost of this would be S5 billion a vear, or abiiut half 
US.M''s total current budget of 511 billion, according 
to On.M s|ioUsnieii. 

Senators Object 

Returning senators indicate that the coming session 
will be cnntrmcrsial on ci'-i! avuition matters: 

• Sen. Fdwin Johnson, top Democrat on the Senate 
Commerce Committee, will insist on a federally financed 
aiq>ort program and challenge the .Xdministration’s plan 
to abandon it. 'I’lic program should be of national scope 
and not a hit-or-miss local proposition any more than 
roads dcielopmcnt. he argues. 

• Sen. Pat McCarran, top Demnerat on the Senate's 
Commerce .Appropriations Subcommittee, critical of Civil 
.■Aeronautics Bo;ird's decision authorizing nonskeds to 
transport mail, has demanded hearings. He referred to 
the action as "an nnwarranted extension of , , , burgeon- 
ing power-grabbing pliilo.sophy” and wants legislation 
sijelling out policy on irregular operations. 

Budget Bureau Undercuts 

.Althoiigli Commerce’s Undcrsccrctaiv Robert Murrav 
and other Rc|)iiblican chiefs assiduously arc trimming 
budgets, they are not going far enough for Budget Bureau. 
Witli few exceptions. Budget Bureau has been making 
reductions in department and agenev proposals, including 
a S-f-million cut in Commerce's proposal for Civil .^e^o- 
miitics Administration salaries and expenses for fiscal 
1955, making it S92 million. The fiscal 1955 allocation: 
■51-15 niillinn. 

Civil Defense to USAF? 

The recommendation to put Federal Ci\ il llefcnsc .Ad- 
ministration in Defense Department doesn’t have much 
steam behind it. It was recoiiimcndcd in the Temple 
Unisersity study, directed by the imisersity’s president. 
Robert Johnson, in which hfilton Eisenhower. Pennsyl- 
\'ania State University president, and ODM director 
••Arthur Flemming participated. 

Air Force doesn’t want responsibility for administering 
an essentially civilian program and is strongly opposed. 

Guided Missile Tangle 

Intcrseivice differences have delayed completion of an 
evaluation of the guided missile program being made b\- 
a team under the cliairmanshi'p of Trevor Gardner, special 
assistant to the Secretary of the Air Force for Research 
and Development. Gardner hopes to get a unanimous 
report to tlic Office of SccrcFars’ of Defense bv mid- 

— Katherine Johnsen. 
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U. S. Unveils Defensive Missile System 

• Army Nike rocket rides 
radar beam to target. 

• But range is only 18 mi. 
from site of lauiicbing. 

First complete U. S. guided nrissile 
weapons system to emerge from official 
security r«tiictions was revealed witJi 
Anny announeeiiieiit of its supersonic 
Nike anti-aircraft rocket. 

Indications that the Nike also is one 
of tire first missile weapons systems to 
achieve a workable degree of tcclinical 
reliability stems from the following 
Army statements: 

• Nike missiles have successfullv inter- 
cepted and destroyed B-17 bombers fly- 
ing at altitudes up to 50,000 ft. under 
test conditions at White Sands Proving 
Ground, N, M. 

• Present configuration of tlie Nike sys- 
tem lias been committed to sizable pro- 
duction. 

• Nike systems will be installed in the 
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NIKE ON LAUNCHER. Note booster. 


near future as part of the inner air de- 
fense of key American cities. First Nike 
system is earmarked for Ft. George 
\leade. Md.. for defense of Washing- 
ton, D. C. 

I'hc Nike system was developed dur- 
ing eight years of cooperative effort by 
Army Ordnance Corps. Douglas Air- 
craft Co., Bell Telephone Laboratories 
and tlie Western Electric Co. Douglas 
IS now manufacturing the missile and 
its components, while Western Electric 
is building the intercept and control 
bsstem. Both firms are relying on an 
extensive network of subcontractors 
located in 21 states. 

► Delta Fins-The Nike is a liquid- 
fueled, anti-aircraft rocket that operates 
at supersonic speeds and can be guided 
during its flight. It is about 20 ft. long. 
12 in. in diameter. It has three sets of 
four delta fins spaced along the missile 
bodv for guidance. Tire forward fins are 
for steering and the aft fins for stability 
control. 

Fimition of the third set of fins was 
not explained by the .Army. The Nike 
bods contains an explosive warhead, 
guidance equipment and the rocket 
|3ropiilsion system. 

Nike is fired by a remotely controlled 
launching svstem and gets its initial 
impetus from a booster rocket that 
drops off when the missile attains its 
operational speeds. 

► Beant Rider— TTie Nike guidance sys- 
tem consists of radar equipment that 
detects and tracks approaching targets, 
fires the missiles when targets come 
within range. Missile is guided by a 
bcam-tider svstem to intercept the tar- 
get where its warhead explodes. War- 
head is safetied so that it can onlv ex- 
plode in flight- 

Tlie Nike system is one of three 


anti-aircraft missile sveapons ssstems 
currently under development b'v De- 
fense Department. Navy has the 'I'ertier 
svstem with Convair being tlic prime 
liiissile mamifaetiiter. while USAF is 
sponsoring the Bomatc svstem devel- 
oped by Boeing Airplane Co. 

Army is counting heavily on the 
Nike system to replace its anti-aircraft 
guns for the air defense of fixed installa- 
tions. Ilowcs'er, the Nike svstem is con- 
tained in air-transportable vehicles and 
also can be used with troops in the field. 
► Inner-Area Defense— Military observ- 
ers point out that the Nike system is es- 
sentially an inner-target-area defense 
svstem because of its relatively limited 
range. It can reach out only about 18 
mi. from its launching sites, which 
gives it an extremely short period of 
attack before high-altitudc bombers 
make their drop of even conventional 
bombs. It is extremely doubtful if the 
Nike would be effective against bombers 
launching air-to-ground missiles. 

Army has tested Nike successfully 
against B-17 bombers and also states 
officially that the missile "can out- 
maneuver bombers, fighters or trans- 
port planes.” 

Current configuration of the Nike 
missile offers several clues to control 
problems encountered in guidance of 
the missile during flight. .\n arlditional 


Detroit- At least 100 of the famous 
Ford Tri-Motor all-metal transports will 
be built under new production plans 
announced here by designer William 
B. Stout, who says that a study is now 
underway on a market for the plane. 

Stout savs a group of Califomii 
businessmen, whom he did not name, 
is setting up a company on the West 
Coast which will handle production. 
He indicated that the plane would be 
fundamentally "pretty close to the old 
design,” although some changes may 
be necessary because modem engines 
are lighter and more powerful than 
the powerplants used in the original 
production versions built by Ford dur- 
ing the late 1920s and early 1930s. 

► For Bush Operators- Tlie new Tri- 
Motor transports are planned for bush 
operations since they will be able to 


set of control fins has been added and 
the overall length of the missile has 
been reduced, considerably cutting its 
fineness ratio and aiding faster response 
to controls- 

Thc original cluster of four booster 
rockets has been discarded in favor of 
a large, single booster. The new booster 
possibly is fueled by Thiokol wliilc the 
sustainer rocket in tlie missile probably 
is an acid-aniline fuel type, developed 
by Aerojet-General Corp. 

► Started in 1945— Nike development 
project originated in 1945 when the 
•Army Ordnance Corps asked Bell Tele- 
jihone Laboratories to undertake a study 
of tlie problems involved in developing 
a controlled anti-aircraft rocket. 

Five months later, Bell Labs recom- 
mended a supersonic surface-to-air mis- 
sile of relatively simple configuration. 
Douglas Aircraft Co. was brought into 
the picture as a full partner with Bell 
for tlie development phase. Douglas as- 
sumed responsibilitv for developing the 
missile and launching equipment. Bell 
concentrated on the guidance system. 

Nearlv five years were required to 
solve the technical problems posed by 
the Nike system. First test firings of 
the Nike without guidance were made 
at White Sands in 1946 to improve 
launcher and booster designs. First tests 
with guidance were made in 1931. 


take off from short strips carrying 
4,00Q-lb. payloads. Stout says operators 
will be able to make practically any 
kind of repairs on the plane without 
requiring special tools. Price will be 
approximately $100,000. 

Ford purchased the production rights 
to the original Tri-Motor July 21, 1925. 
The first prototype, which had the out- 
board engines mounted in the leading 
edges of the wing, was rolled out on 
Nov. 25, 1925, but was destroyed soon 
afterwards in a hangar fire. 

A redesigned Tri-Motor, having the 
outboard engines mounted below each 
wing, completed its certification trials 
fulv 10. 1926. Two linndrcd were built. 

'ITiirtv still are flying. Stout notes. 

Advanced versions of the Tri-Motor 
had a top speed of about 150 mph. 
and cruised at approximatelv 120. 



NEW LEASE ON LIFE for Tri-Motor fAit Corps Ford C-4A atove) fc under study. 


Stout Plans Tri-Motor Comeback 
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YEAGER DISCUSSES X-LA u'itli Lurry Bell (right), builder of supersonic rocket plane. 


Mach 2 Problem: Violent Controls 

X-lA‘s 1.650-mph. flight coiifirms need for substantial 
research before new l.OOO-inph. aircraft are de.signed. 


By Robert Holz 

First explorations of the supersonic 
speed range above Macii 2 by piloted air- 
craft confirm the need for a substantia] 
rescarcli flight test program in this area 
before combat aircraft and winged 
missiles can be successfully designed for 
operations ow 1,000 mph- 

Maj. Charles Yeager, first supersonic 
pilot who set a new unofficial speed rec- 
ord of 1,650 mph. in teaching Mach 
2.5 in the Bell X-IA (Aviation W'eek 
Dec. 21, p. 7). reported violent control 
problems as he hit top speed. 

Ycagei's icpoit came shortly after 
NAC.A test pilot Scott Crossfield indi- 
cated that problems of the transonic 
zone are accentuated as speed increases 
(Aviation Week Nov. 30, p. 13). 
Crossfiold was the first pilot to reacii 
Mach 2. 

► Similar Ptoblcitis- A'cager declined to 
give details of his problems in the X-IA, 
but observers of the joint USAF-Naw- 
NAC.A highspeed fiiglit research pro- 
gram indicated thev were similar to 
those Yeager experienced in the origi- 
nal X-1 u'lien he u’cnt into a highspeed 
stall about 63,000 ft. and fell more 
than 20,000 ft, before recos'ering. 

The inner lining of the pressurized 
X-IA cockpit was shattered during vio- 
lent manem’ers but there was no major 
structural damage to the aircraft which 
was built with double the safety factor 
of combat figlitcr aircraft. 


►Saw Shock Waves— A'cager noted that 
tlie cockpit visibility was better in the 
X-lA than in the original X-1, but com- 
mented; 

‘i don't know wliether tliat was any 
help because I saw a lot of things I'd 
ratlicr not have seen. When I looked 
lack I could see tlic wings buffeting 
and the shock waves on them. It was a 
rather rough flight. It ccrtainlv wasn't 
any gravy ride. I was c|uitc busy with 
that airplane.” 


X-1 Family 

• X-I No, 1 made first supernmic 
fliglit of Mach 1.06 Oct. 14. 1947, 
no«' in tlie Smithsonian Institution, 
Washington, D. C. 

• X-1 No. 2 now being used by 
National Ad'hsorv Committee for 
Aeronautics at Edwards AFB. 

• X-1 No. 3 exploded and nas 
totally destroyed on the ground dur- 
ing fuel operations at Edwards 
AFB. 

• X-l.A flew 1,650 mph. to reach 
Mach 2.5. 

• X-IB completed bv Bell and de- 
signed primarily for research on 
thermal problems encountered in 
highspeed fliglit- 

• X-IC project canceled by US.AI''. 

• X-ID destroved in an explosion. 


said the violent sliocks which hit the 
plane as it approached its design speed 
of 1,700 niph. were severe enougli to 
alarm the usually calm Yeager. 

"His voice on tlie radio bwanic very 
c.xfited.” he said. ".-And it's not like 
A’ciiger to get excited without great 
reason.'') 

Ye.-iger also noted that the .lircraft 
"got a little hot" from skin friction 
ci’cn though mitside air temperature 
was -"OF. 

TIic X-l.A record fliglit began with 
ail air liiindi Fniiti 30.000 ft. from a 
B-29 piloted bv Ataj. Harold Russell, 
chief of the bomber flight test ^cction 
of the US.AF Flight Test Center at Ed- 
w.mU .\FB. A’eager fired tliiee of his 
four Reaction Motors. Inc., rocket tubes 
tor a dimh (o 45.000 ft. where he cut 
in the fourth tube. 

He flew at full power in an .ire to 
"0,000 ft. where he leveled off. reach- 


(At Edwards, an ohscn-cr of the flight 



BELL X-lA is similar to earlier X-1 but has stepped-up canopy for better visibiUtv. 
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iiig iii.ixinuini speed just about 70,000 
ft. before his rocket fuel was C-xliaiisted. 
► Liglitcr Weight— Yeager said he ex- 
pcnciiccd less trouble in retuniing 
tiirougii the trmsonic zone to subsonic 
speed than on Iris initial penetration be- 
cause of the liglitcr weight of his air- 
craft witlr the fuel burned off and the 
Irigher altitude at which Ire made his 
retrrrn. It was Yeager's fourtlr X-IA 
flight 

Law rcncc Bell, chairman of the board 
of Bel! -\ircraft Corp., Irrtilders of tire 
X-1 series, said the X-l.\ flight test pro- 
gram was gathering valuable data for 
gtrided missile dcs'elopiircnt arrd noted 
tlrat Maj. Yeager Itad flown faster in tire 
X-IA than irrans’ guided ntissilcs. 

Tire principal difference between the 
X-1 iir which Yeager bccatnc tire first 
ntarr to fly faster than the speed of 
sound aird the X-IA is iit the latter’s 
double frtcl capacity arrd the use of 
tirrlro-driren fuel pumps. 

The fuel puntps’ trrrbos are driron by 
steam generated from passing hvdrogen 
peroxide or’cr catalvtic cn’stals tlrat ex- 
pand its volume at a ratio of 1. 000 to 1. 
The rocket fuel is an alcohol-water eom- 
binatiorr with liquid OCTgen as the oxi- 
dizing agent. 


Powered flight’s year-long golden 
anniversarv celebration of W'illmr and 
Orville ^^'tight'5 first successful flight 
at Kittv Hawk, N. C., Dee. 17. lOOT 

was clinraxctl by these declarations: 

• President Eisenhower called airpower 
"ahsolntcly essential" to II. S. defeirscs. 

• Lt. Gen. James H. Doolittle (Rct-1. 
chainnan of tlic national committee for 
the 70fh annirersan'. said aviation’s 
three frrtrire jobs would be itrcreasiirg 
public understanding of the industry, 
improving .airports and maintaining a 
realistic, long-term program for the de- 
velopment, procurement and operation 
of militarv aircraft, 

• Glenn L. Martin forecast 2>,000-mph. 
interstellar space ships and giant 200- 
passenger jet airliners. 

Bills’ Parker, bolder of pilot's certi- 
ficate N'o, 44, topped the tour-day Kitty 
Hawk celebration by re-enacting the 
first flight in his hand-made 1912 
pnslicr plane at the exact time and 
place of the Wrights’ Iristory-making 
venture on Kill Devil Hill. 

► Real Safety— Speaking at the annual 
Aero Club Wright Dinner in Washing- 
ton, D, C., the President told 1.700 
celebrants that despite tire need for 


► Cross 18,000 Lb.- Yeager said it was 
tire practice with tire X-1 series to use 
full power until the usable fuel was ex- 
hausted and their jettison any residue 
fuel to avoid any further stability prob- 
lems on the gliding flight back to base. 

Tire X-IA weighs 18,000 lb. fully 
loaded when it drops from the B-29 
bomb-bay and has a stalling speed of 
245 mph. at that wciglrt. \\'lien fuel 
is exhausted it weighs 7,000 lb. and has 
a stalling speed of 178 inph. dean and 
150 mpli. witlr flaps and gear down. 
Yeager said he generally landed at about 
155 mph. 

.^t emptv wciglrt the X-l-\ has a glide 
ratio of about 15 to 1. 

Both Yeager and Bell emphasized 
that the X-IA was essentially a conven- 
tionallv designed aircraft using knowl- 
edge available from flic subsonic era of 
flight. 

ft has a subsonic airfoil and iisc.s clc- 
I’ator and horizontal stabilizer instead 
of the all-flying “slab” t.iil that sub- 
sequent research has proved desirable 
for supersonic flight controls. 

Bell said he expected the X-2 to fly 
under power some time next year, that 
it had a far greater speed jiotcntial than 
the X-1 series. 


.liqrowcr in this atomic age, “no anned 
forces, of whaterer nature, proi’ide real 
safcti’ over the long run for any na- 

“71ie power of the surprise attack,” 
he said, "grows so great something 
nuist he done about it.” 

hollowing his off-tlic-cirff message, 
the President presented: 

• Tire Collier Trophv to Leonard S. 
Hobbs, I'ice presidenf-enginecriiig of 
United Aircraft Corp., for designing 
the Pratt &' ^\')litnc^• J57 turbojet 
(.WiATiov Wkf.k Dec, 21. p. 15). 

• Tire Wright Brotlicrs Trophy to Rej). 
Carl llinsliaw for “public scrsicc of 
enduring value to aviation.” 

• Tire Brener Tro|ihy to Dr. Leslie 
Brv.in of the Universitv of Illinois for 
iidr'anccmcnt of as’iation edneatron. 

► Off-Key Red Hate- Onlv off-key note 
of the entire jubilee celebr.itioii this 
vear, said Doolittle, was the comment 
of the Red Star. Sox’ict arnrv nens- 
paper. that tire American celebration 
was “propaganda to pros'e the priority 
of the \Vriglrt brothers in the im’en- 
tion of the airplane.” 

Tire Soi'ict claims A. F. Mozhaisky. 
Russian inventor, built an airplane 


more than 20 years before the WTiglits. 

“Within the foreseeable future.” said 
the general, "fliete will be the exciting 
eliallcngc of space exploration.” 

► Calls for Strength— ‘'Increasing ease of 
travel by air rvili create a better un- 
derstanding among men.” Doolittle 
said. "People will discover' that they 
are much alike, after all. 

"Our first concern .'is we eirter tire 
second lialf-ccntury of ijowcrcd flight 
must be to remain .strong enough to 
preserve freedom, for only if freedom 
endures can ar iation and all the other 
maiTcIs of tiro age of flight continue to 
fulfil! the promise of a magnificent 

► Aviation's Future— Glenn I,. Martin. 
s]scakmg before the Iirstitnte of the 
.\ctonaiitical Sciences, predicted these 
developments during tire next 50 years 
of Right in .America: 

• Interstellar space .ships with speeds of 
25.000 mph. 

• Giant 200-passenger jet airliners 
crossing the continents and the oceans 
in litcralh’ zero time wcstcrlv. 

• .Atomie-powcied aircraft, first as 
bombers capable of multiple nonstop 
circumnavigation of tire globe: secondly, 
as passenger transports. 

• Helicopters carrying all airline traffic 
over dist.anccs of 150 nri. nr less. 

• Flying boats witlr speeds matching 
that of eqiiiralciit landplancs but with 
greater capacitv for cargo, passengers or 
u’capons. 

• Fiillv automatic airline flight opera- 
tions through electronic guidance and 

control ec|i:ipnient. 

• Reductions in cost of air travel, well 
below that of anr- other form of trans- 
]5ortation. 

Parker’s re-enactment of the first 
flight climaxed a foiir-dav celebration 
on Kittv Hawk's sand dunes, during 
which the rcconstnictcd site of the 
M'rights’ flight on Kill Dcs’il TIil! was 
dedicated. 

Hangar and br ing quarters used bv 
the Wrights in 1905 were rebuilt and 
fitrnislrcd and the site taken over by 
the National Park Service. 

► DC-7 Record— Scr’crnl air mancur ers 
orer the Wriglrf Memorial rvere held. 

A National .Airlines DC-7 flew over 
lire site shortly after the nerv transport 
had set a non-offici.il transcontincnt.il 
record of 5 lir.. 54 min. between the 
Doiiflas Aircraft Co. plant at Santa 
Monica, Calif., and W'ashiirgton Na- 
tional Airport. 

Representing the militan’ were a 
flight of Air h'orcc Nortir American 
Sabres, \arious Nasw. Marine 
and Armv aircraft and the Britislr 
Klcetric Canberra bomber that won 
tills scar's England-New Zealand air 
race. The British bomber flew from 
.Mdergrove, Ireland, to Kittv Hawk in 
S hr. 15 min. to help demonstrate 
the strides aviation has taken. 


nO Years of Pouered Flight 

Eisenhower Backs Air Buildup 

President tells Wright .'iOth anniversary celchralion that 
airpower is 'absolutely essential’ to U. S. defense. 
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FID Tries for IVew 
Airplane Altitude Mark 

Edwards AE'B, Calif.— Nar y last week 
wri.s attempting to set a nerv world's air- 
plane altitude record with the Douglas 
I’4D Skyray. Mark is 65.668 ft., set by 
a British Canberra last May. 

Two attempts to return tire record to 
the U. S. failed because of difficulties 
rvitli tire Skyray's Westiiighouse J40 
porverplant. 

Piloting the F4D on its record-break- 
ing attempts was Lt. Cmdr. James Ver- 
din, who set a 5-kni. world speed record 
in tire Navy figirtc-r (.Axtrirox: AA’i-ek 
Oct. 12, p. 16). 

Unofficial world’s altitude record of 
85,235 ft. was establislied .Aug. 21, 
1935, in the Douglas Skyrocket by 
Marine Lt. Col. Marion C;ir1. ,A free 
balloon mark of 72.594 ft- was set in 
1935. 

The Skyray was shooting for the 
licavier-tlian-air inatk under official teg- 
iiliitions for an altitude trial. Tire F4D 
must top the Canberra record bi’ at 
least to qualify its record as official. 

Conlinental-Braiilff 
Merger Proposed 

Civil .Aeronautics Board Iras proposed 
a merger of Braniff Ainvas’s and Con- 
tinental Air Lines as an alternative to 
the voluntary Continental-Pioneer 
agreement submitted tliis month 
f.Avi.xTiON Week Dec. 21. p. 69). 

Washington observers had kno«-n of 
C.AB's long-time desire to bring CAL 
off subsidy but believed the Board also 
iniglit approve a voluntary Continental- 
P.AL merger a.s better than notliing in 
tlie wav of reducing subsidies. 

► To Clicck Merits— Tire Board in ef- 
fect say.s that while not prejudging its 
decision on the pending CAl,-Pioneer 
ease, it would siniuitaneou.sly investigate 
the merits of a Braniff-Continental 
merger. 

CAB says it makes this proposal 
"solely for the purpose of insuring that 
should the record in tire proceeding 
dictate disapproval of the voluntary ar- 
rangement between Continental and 
Pioneer, the Board will be in a position 
to determine whether integration of the 
routes of Continental and Braniff 
would be consistent with the public 
interest." 

This will delay the Continent.il- 
Pioireer case, and even if C.AB decides 
a Braniff-CAL merger would be in the 
public interest, the Board would have 
to await a voluntary agreement. 

Wording of the CAB consolidation 
order docs not propose a three-way 
Braniff-Contincntal-Pioneer merger. 

► Trunk-Feeder Merger- CAB members 
may vote against the Contincntal- 


Thunderjets Fly Tokyo-Bangkok Nonstop 



FOUR F^-IGS MO\’E IN to take on hiel from a ixiir of KB-29M Siiperfort 

tankers high os’ci the Soiitli Cliiiia Sea dining course of 2.500-mi. iiiiiistnp tiaiuiug flight 
from I'olnn to 'Ilrailantl. Jets are rising Flight Kefiieliiig i>robe-Qnd-drogiic system. 



CONTACT with In 
tank. These F-8dGs 



NOSE of modified tank is fitted with pro- 
tective fuatil of crossed metal strips. Tank 
IS standard 230-gal, receptacle. 
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Pioneer merger on grounds tliaf it would 
reverse Hie previous Board policy of 
trjmlerring siiull cities from trunk to 
local service routes. 

I'or instance. CAB took Californi.i 
timus from United Air Lines and gase 
tlicin to Soiitliwest- If tlic Board were 
to propose a merger of Southwest and 
Western ,^ir f.incs, it \sould bring about 
a transfer of United towns to eoni- 
petitor WAL, 

I lower er, the bmden of proof is on 
C.\B to show tlie vohiiitarv Coiiti- 
ncntal-Pionecr merger would be con- 
trary to the public interest. Otherwise 
it must be apptos’ct!. 


CAB Will Submit 
New Balboa Proposal 

W lute House ss ithin a fe« din s will 
get Civil Aeruiuuitics Board's teeoin- 
mcndatioir as to which competitive 
combinations of airlines would besf 
serve the New ^'ork-South America mar- 
ket. 

'Ihis is the "Balboa service ease," 
presenting tlirougli-serr-itc intereliango 
prrmus.ils. 

Two possible combinations: 
•Fasteni-Pan American and National- 
Braniff. 



First Photos of New Brontly Copter 


Here is new Brantly B-2 two-place all-mct-al 
helicopter riemonstrated to the public for 
the first time at recent opening of new air- 
lines terminal building. I’hlladclphia. (Pa.) 
International Airixirt. Dec. 12. Top photo 
shows craft iu flight. It is powered hr a 
155-hp. Lvconiing, but later a 150-hp. eii- 
line is tnV installed. Closettp view (left) 
shows details of main rotor blade iiioimting. 
Kach blade has two hinges, one at the rotor 
head and one at the end of the -t2-in.-long 
rotor pvlons. Blade cUmd is eight mches. 
Kach blade is built up of rm evtTiided alii- 


envering. Note large bubble in roof of 
cabin. There is another on right side. Bag- 
gage comp-artment door is shown open be- 
hind biidiiig gear rear stmt. Details of B-2’s 

driven by sliaft mounted atop fuselage and 
is of all-metal eoiistnictioii. Note prolecUs-e 
bumjier. Overall length of the B-2 is 17 
ft. 11 in-, height is 6 ft- 10 in. Main rotor 
diameter is 2} ft. and tail rotor diameter 
is 3 ft. 10 in. Gross weight IlsO-hp. ver- 
sion) is given as 1.230 lb. and eiupts' weight 
7-tl lb. Brantiv Ilclicnpter Corp. is located 
in IMiiladelphia. 


• K.AI.-Braniff and National-P.\.k- 

Thc problem of which wav to settle 
this question twice has stumped CAB 
and two U. S, presidents. 

In oral argument before C.AB. Pan 
.•\nicrican and Eastern noted that their 
proposal was in the form of a \ oluntar\- 
agrecinciit already signed and ready. 
But Bnmiff and Slational said thej- are 
smaller and that C.AB and tire k' hitc 
House sliould not oscrpowcr their 
position b'- permitting a stronger EAt,- 
PAA union. 

Turboprop R3Y-1 
Begins First Tests 

San Diego— Cuiisolitlaterl Vultee .Air- 
craft's first production R3Y-1 Tradewincl 
cargo .seaplane is undergoing e.vtensive 
water taxiing trials and tentatively is 
scheduled to begin flight tests eiirlv next 
month. 

Convair launched the big turbo- 
powered Nav\’ transport Dec. 1’". claim- 
ing the Tradewind as the first new air- 
craft introduced during tlie second half 
century of powered flight. 

► Fastest Flying Boat— The flying boat 
is the first of a fleet of R3Ys ordered 
I.V Xinv (.\vtA-uos Wefk Mar. 30. p. 
IS) and is scheduled to begin tr.ins- 
Pacific flight nut of .Alameda. Calif- 

Powered b\ four .Allison T-10 turho- 
prnps that develop more than 5.300 
cvlip. each, the living boat’s top speed 
is estimated at fa.stcr than 350 mph. 
and is described h\- Convair as the 
world's fastest seaplane transport. 

R3Ys will be equipped with air con- 
rlitioning and liigh-altitiide pressnriaa- 

Thc\- also will be fitted with rcanvard- 
facing p.issengcr scats to transport troo]>s 
and wounded jaersnrnel- 

► Crsmair's lairgcsI-Bnilt into the 
Tradewind's hull is multi-cell compart- 
mentatirm below the cabin floor level, 
iriving water-tight iiitegritv and leaving 
the cabin free of bulkheads and other 
obstructions. 

I-irgcst w-ater-hasccl plane produced 
bv Convair. the R3A’ has a wingsnan of 
nnproximatclv 1-45 ft., measures 142 ft. 
(' in. from stem to stem, and its height 
os-cr the tail when on a beaching cradle 
totals 5] ft. 6 in- 

Tts Icngtli-nver-bcam ratio is 10. 
about double that of previous designs 
built bv the company. 

Rohr Top Salaries 

Rohr Aircraft Corp.. Chula 'Vista, 
Calif., paid its president and general 
manager, Fred II. Rohr. 575,000 for 
the sear ending Jnlv 31. ] F. Rhcim. 
executive vice president and a.ssistant 
sccrctarv. received 550,000. All officers 
and directors received $170,720, The 
firm had net income of 51,533,255, 
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FOR AIRCRAFT 


BvEGoodifieli 


NO LOSS OF AIR 
FR0M"80TT0MINC‘‘ 


MOSTWHEEIS CAN 
BE MODIFIED FOR 
TUBELESS TIRES 


RIDGES MOLDED ON 
TIRE BEADS SEAL 

AGAINST RIM 

PREVENT LOSS OF AIR 


B.F Goodrich 


tubeless TIRE AND 
VALVE WHEEL ASSEMBLIES 


SPLIT WHEEL 


New Tubeless Tire for airplanes 
cuts weight, gives safer landings 


T ake out the inner tube and you 
do more than save weight, simplify 
assembly. You gee a high-pressure air- 
plane tire that's safer, too. B. F. Good- 
rich engineers were the first to develop 
and produce one. The blueprint above 
helps show how they did it. 

Instead of an inner tube, the B. F. 
Goodrich airplane Tubeless Tire has a 
patented inner liner that's part of the 
tire itself. There is «o iHbe to add 
weight. No tube to go flat — to bunch 
up or shift during landings and take- 
offs. Instead of tire and tube, there's 
only one unit to mount. Only one unit 
to warehouse, too. 


The patented inner liner retains air 
much longer than conventional tubes. 
Ridges molded on the outside of the 
tire bead prevent air loss around the 
rim. On two-piece wheels, a rubber 
O-ring seal keeps air from escaping 
through sections. A special Navy 
"bottoming" test shows the new BFG 
airplane Tubeless Tire loses no ait 
even when compressed flat to the rim. 

The B. F. Goodrich airplane Tube- 
less Tire will soon be in general use on 
Grumman Cougar jets in Navy service. 
It will soon be seeing service on other 
military planes as well as commercial 


aircraft. It's another first in aviation 
tires from B- F- Goodrich, leader in 
rubber research and engineering. 

Other B. F. Goodrich products for 
aviation include wheels and brakes, 
De-Icers, heated rubber. Pressure 
Sealing Zippers, inflatable seals, 
fuel cells. Rivnuts, accessories. The 
B. F. Goodrich Company, Aironautical 
Sales. Akron. Ohio. 


B.E Goodrich 

FIRST IN RUBBER 
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VJeditiiA. luM ifr siA, 

AND THAT'S WHERB TWA SKYUMERS FLY 

Your wliole picture of winter truvel will ctiniigc for the better 
once you’ve flown TWA. For all thoughts of icy roatls and snowbound 
delays melt away when you travel at TWA’s "fair-sveather" level. 

Up here sunshine knows no season; the stars light your way at night. 
And while your TWA Skyliner makes time, you spend it 
in leisurely fashion . . . enjoying the kind of service that's made TWA 
first choice of more than two million passengers each year. 


Riftkenbackei* Studies 
Piaseeki Helicopters 

Need for a helicopter seating 40-50 
passengers and cruising at 200 mph. or 
better was expressed by Eastern Air 
l.ines board chairman Eddie Ricken- 
backcr. following a conference with 
Piasecki Helicopter Corp. officials in 
Philadelphia, Pa. 

'I'hc airline executive, accompanied 
by EAL chief engineer Charles Ftoesch 
and other officials, inspected Piasecki 
facilities, various copters in production 
and then sat in on a round-table discus- 
sion with tlie builder’s executives and 
engineers. 

Rickenbacker commented after the 
conference that “because of the rapid 
development of the helicopter, it should 
be possible to produce an acceptable 
helicopter within the next few vears." 
He said that by 1960, copter services 
should be flying 5-6 million passengers 
annually on intercity routes. 

There was no intimation that East- 
ern had made any commitment to buy 
helicopters during the visit. An EAL 
spokesman said he knen- of no plans bv 
Rickenbacker to visit other copter 
manufacturers in the near foture. 


25 


years of 
Synthetic Flight 
Training for 

AMERICA S A!!MED FOkCE. 


Aa the air world expands so do the requirements for the 
complex electronic equipment that trains more pilots for the 

As 1853 draws to a close, LINK looks back 25 years with 
pride to its contributions... and ahead on the new and ex- 
citing developments yet to come. 

This year, LINK was privileged to build and deliver a 
varied group of trainers and simulators to our Armed Forces 
and to our friends in aviation the world over. In addition to 
the delivery of these marvels of the air age, LINK in many 
cases furnishes the personnel to install, operate and maintain 
LINK equipment. 

From the beginning of synthetic flight training, 25 years 
ago-LINK’S record has been one of constant pioneering and 
growth - . . determined to make America's Armed Forces 6ef- 
ter trained— safer— stronger for the air age yet to come. 


Atlas Defends NEA 
Convair Transaction 

Atlas Corp. denies a Civil Aero- 
nautics Board enforcement office charge 
that the company diverted capital gains 
from subsidized Northeast Airlines, 
which it controls, to Airfleets. Inc., an 
.Mias affiliate. 

Atlas’ answer to the C.\B complaint 
notes that the Northeast sale of five 
Convair-Liners at cost relieved NEA 
of the heavy capital burden of unneces- 
sars’ equipment. Airfleets offered to sell 
the planes to Northeast before selling 
three of them to Alitalia, an Italian air- 
line. Atlas president Floyd Odium says. 
He adds that Airfleets still has more 
tlian SI million tied up in the remain- 
ing planes. 

New RCAF Building 
Is A-Bomb-Resistaiit 

A new atom-bomb-resistant, window- 
less concrete warehouse a quarter of :i 
mile long has been completed for the 
Royal Canadian Air Force at Downs- 
view’, outside Toronto, as part of the 
RCAF No. 1 Air Material Base. It is 
528 feet wide and 22 feet liigli, and 
at one end has a three-storv office and 
annex to handle administration. 

Building facilities include loading 
ramps adjustable to any truck or boxcar 
height and an endless chain convevor 



AVIATION WEEK, De 


St 28, 1952 




Retracfable 

AIR INTAKE SCREENS 

Could make the difference 


The safe interception of exaspetatingly small 
bits of debris entering the engine intake could mean 
the difference between a safe return and no return. 

Retractable Air*Intake Screens are a means of 
protection that allows the mission to be accomplished 
without the performance loss and icing hazard of 
fixed screens. 


Retractable 

AIR INTAKE 
SCREEN 


Specifically dsiigned and 
manufoctured for axial flow 



quolily throughout. 


QmithMorris 

PRECISION AIIICRAFT 


CORPORATION 

COMfONeNtS 


FERNDALE 20, MICHIGAN 



concealed Ixjlow floor level moving at 
about 3 inph. around the building. 

RC-\1'' will employ about 5,000 uni- 
formed personnel and civilians at this 
base nlien it is fully completed. 

New TWA Senict* 
Boo.'^ts Connie Speed 

Trans World .Mrlincs has been able 
to maintain consistent S-lir. schedules 
nil ucsv nonstop cast-«cst transconti- 
nental flights by using 1,300 1.600-hp. 
cruise setting on its 1049E Super Con- 
stellations. 

.Mtliough considerably more liorsc- 
power is being pulled from the XV'right 
R3350 engines to keep on schedule, 
only one failure has occurred. That 
apparently was due to a broken valve 
spring and was not attributed to the in- 
creased power settings. 

► Gradual Increase— Before beginning 
nonstop transcontinental service, TWA 
used 1,600 hp. for climb and 1,325 hp. 
for cruise on its Super Connies. Wlien 
tlie new service started, climb power 
remained the same but cruise power 
was upped to 1,425 hp. to meet sched- 
uled time. 

Iliis proved insufficient. So climb 
powers gradually were increased to tlie 
cunent setting of 1,900 hp. Cruise 
powers rose to between 1,500 and 
1.600 hp. 

► Fastest ^'inlc-^Vitll tlicse settings, 
put into effect iu November. TWA has 
been able to maintain its 8-br. schedule 
consistently. For the first part of No- 
vember, its fastest transcontinental time 
was 7:22 lit., and its slowest 7:45 hr. 

ITiel flow increased from 660 Ib./hr./ 
engine at 1,325 hp. to 775 Ib./hr./en- 
ginc at 1,500 hp. This means an aver- 
age flight of 8 hr. consumes 3,680 lb. 
(613 gal.) more fuel. 

Mights usuallv are flown at an eleva- 
tion of 19.000 ft. 

Delta Pavs President 
S33.000 Salary 

Delta Air Lines, Inc., Atlanta, Ga., 
paid its president and genera! manager. 
C. I'). \Vooliuan. a 535,000 salary for 
the fiscal vear ended June 30, 1933, the 
airline reports to tlie Securities & Ex- 
change Commission. Delta merged 
with Chicago &■ Smithern .Air Linos. 
Inc,. Mav 1. 

in addition. Woniman received 
S37.50 in bonus and profit shares phis 
$5,931 in pension retirement and simi- 
lar pavments under the airline’s group 
annuity contract and retirement income 
plan. 

Officers received a total SI13.212 in 
salaries. 5262 in bonuses and profit 
shares pins 514,481 in pension retire- 
ment and similar payments. 
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MAKE AMGEARS YOUR GEAR DEPARTMENT 






Need a high capacity bearing with small size? 


here’s how hydraulic pump manufacturers 
get it with needle bearings 



Designersof hydraulic pumps specify Torringlon 
Needle Bearings becauaeof their high radial load 
capacity and their small size. 

Needle Bearings have been perforniance-pTorcd 
in hundreds of pump applications under steady 
or intermittent high pressures. 

Compact Torrington Needle Bearings permit 
the use of larger, stiffen shafts without decreasing 
the seal surfaces. And their use enables pump 
manufacturers to maintain close internal pump 
clearances, thus assuring maximum pump effi- 
ciency. Since their rated radial load capacity in 
relation to O.D. is greater than any other anti- 
friction bearing, maximum pump capacity is 
assured. 

Needle Bearings have been "standard equip- 
ment" in countless applications throughout 
industry since they were introduced nearly 
twenty years ago. They are the solution to anti- 
friction problems wherever high capacity, small 
size and easy installation are important. 

Why not learn how the Torrington Needle 
Bearing can be a working part of your product? 
THE TORRINGTON COMPANY 

Torrineton, Conn. South Bend 21, Ind. 


TORRINGTOI^jV^^EARINGS 


Tradt-markt «/ $omt a! tht Imding kydrauUc pump and •motor monu/aelurers whose products enjoy the benefits of Needle Bearings. 



24 


FINANCIAL 


Representative Aircraft Companies 
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Survey Tabs Aircraft Future Good 



been mnde, wilh more fortheoming, level ope,. tion for » long a peiioi inM 
despite the squeeze that higher sales the future.” 

havepUced on working capital. ►Big Eleven-Value Line analyzes 11 of 

► Strong Case-Value Line believes the aircraft companies as to' their re- 


ities because. accompanying tables reveal various high- 

• "A strong Air Force is our first line liglits in cerUin major respects, facilitat- 
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3rd annual Trade Show and convention » 
of the institute of SURPLUS DEALERS : 

"--lARE GARDEN, JAN. 10-11-12, 1954 » 

in Amend 
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DARNELL CASTERS 

&E-Z ROLL WHEELS 


Always 

SAVE EQUIPMENT 
SAVE FLOORS 
SAVE MONET 
and TIME 


OOWNIY, (bMAiw iMCountrICALIE. 




because its job is vital . . . 

this mount is made 

without “cutting corners” 


- INSPECTION . . . ROUGH BORING AND FACING . . . ROUGH MlUli 



. . . TURN CONTOUR . . . BROACH . . . GRIND . . . FINISH MILLING . . . 


I I Since engine mounts provide the 

V only supporting link between 

engines and airframe, their safe- 
t be beyond question. Also their performance. 


This lakes expert engineering, plus strong alloys, tough forg- 
ings, uniformity of materials, precise machining, rigid quality 
control, infallible inspection — all of which you'll find back of 
MB Mounts. No comers cut on quality. These products get the 
full treatment, right from raw materials specifications all the way 
to inspection by the latest in flaw finding methods. 


mounts by the aviation Industry for the last 15 years 
proves that they’re net only engineered right but also 
produced right, 


Remember — Vibration is MB's specialty. You’re invited to draw 
on the results of this specialization — namely, highly qualified 
products and technical help. 


the 


MB 


manufacturing company, inc. 


HEADQUARTERS fOR PRODUCTS TO ISOtATE VIBRATION 
... TO EXCITE IT As?\ ... TO MEASURE IT 




Aviation shows up with the greatest an- 
ticipated gain, some 106%. Republic 
is the lowest with a projected gain of 
only 9%. (However, during 1952 Re- 
public reached a high level of sales.) 

Another interesting measure is pres- 
ent in the sales realized per dollar of 
the market price of the individual air- 
craft equities. On this score, Republic 
shows up best with $17.00, and Martin 
the least bountiful with only $5.50. 

► Deliveries— How do current deliveries 
compare with those of the peak war 
year? A comparison shows that Fair- 
child is way out in front, with expected 
sales of 156% of its best war year. 
Curtiss-Wright has the longest distance 
to go in order to equal its past best sales 
—this year’s results are projected at only 
25% of its high-water mark. 

•Assuming that deliveries will be main- 
tained at current rates, backlogs indi- 
cate sustained sales for an average of two 
and a half years for the companies in- 
volved. Bi:f this is an academic meas- 
ure, as inevitable schedule revisions in- 
troduce important modifications in sales 
projections. 

► Working Capital— Wide ranges pre- 
vail in the market prices placed on 
uorking capital evaluations. For exam- 
ple, Martin's equity sells at a price al- 
most 29 limes its last reported working 
capital balance. On the other liand. 
Curtiss-Wright’s common stock sells be- 
low its working capital. Here, too, an 
important qualification is present, since 
the nature of working capital accounts 
and their ultimate disposition must be 
known before titis measure can be ac- 
corded any substance. 

Working capital as a percentage of 
sales indicates the degree to which op- 
erations arc financed. 'This is an im- 
portant measure particularly in the light 
of the squeeze on progress payments 
now indicated for the aircraft builders. 
Curtiss-Wright shows up as providing 
more working capital in relation to its 
sales than any other company, some 
20.8%. Republic contributes the least, 
3%. 

Liberal income yields for 1954 ate 
also indicated. In most cases, Value 
Line projects dividends at slightly 
higher levels for 1954 compared witfi 
1953. It can be seen that on the basis 
of the Value Line estimates, the average 
yield may range from almost 8% to 
more than 11%. Fairchild, Grumman, 
Republic and North American, in the 
order named, are expected to provide a 
greater measure of income return, ac- 
cording to tlie service’s estimates. 

Each of the 11 aircraft companies is 
reviewed in greater detail by Value Line. 
An optimistic outlook predominates. 

(The opinions reviewed are those of 
\'iiliie Line advisory service and not 
iicu'ssari/v (hose of the iindersigiier) or 

AVI.XTION W'EEK.) 

— Sclig Altbciiul 
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INSTRUMENTS HAVE A RECORD OF 
TOP PERFORMANCE IN TOP AIRCRAFT 


Revere control instruments have shared the responsibility 
and achievements of the aircraft industry since 1939 with 
yeors of dependable performance under all types of 
weather conditions. Today Revere is recognized as one of 
the foremost producers of precision instruments. You'll 
find them installed in many world-fomous oirplones. 


Extensive research ond development facilities coupled 
with precision production methods contribute immeasur- 
ably to Revere's reputation for highest quolily control 
instruments. Contact Revere's field engineering department 
lodoy. Let quolified engineers assist you with your liquid 
or electro-mechanical control problems . , . 



SEND FOR FRli BULLtTINS! 






AERONAUTICAL ENGINEERING 


Marlin Viking Engineer Presents . . . 


A Guide to High-Altitude Roeket Design 



VIKING 5 OD Griog stand sbows origi- 
nal design plan embodying high fineness 
body latio and trapezoidal fins. 


I 



VIKING 9 shons design modifications to 
reduce fineness ratio, substitute triangular 
fins for trapezoidal. 


With all the time and money spent 
on the development of powetplants. 
propellants and the other complex sys- 
tems of any rocket, very little has been 
done to establish even the basic criteria 
for the structural design. Yet the suc- 
cess of any rocket vehicle can be meas- 
ured in tire ability of the designer to 
cram as much fuel and oxidizer as pos- 
sible into as little structure as he can 
get away with. 

The importance of structure weight 
is pointed up with an example: the 
Martin-NLR Viking high-altitude 
rocket. If 100 lb. could be removed 
from its structure and added in the 
form of propellants, the rocket’s peak 
altitude would be increased by about 
10 miles. 

► Basic Contribution— One of the first 
additions to the literature of rocket sci- 
ence to consider the structural design 
problem in its many phases has been 
prepared by Richard C. Lea, structures 
engineer on Glenn L. Martin's Viking 
Rocket. Lea presented his paper at the 
eighth annual convention of the Ameri- 
can Rocket Society held recently in 
New York. 

Viking has the specific job of higli- 
altitude research between the limits 
of 100 and 200 miles. Nine rounds 
have been fired over the past several 
years on a "build-and-fly” basis. 

Layout is a conical nose and cylindri- 
cal fins. A gimbal-inountcd Reaction 
Motors engine (XLRlO-RM-2) running 
on alcohol and liquid oxygen gives about 
20,000 lb. sea-levcl thrust- Tabs, small 
jets and motion of the motor steer and 
stabilize the rocket in its flight- Over- 
all length is 42 ft., and diameter is 
45 in. 

(Viking research flights were de- 
scribed in Aviation Week Jan. 15, 
1951; a production studv of the vehicle 
was made in the issue of Nov. 9, 1953, 
p. 55). 

► Brief Description— Nose of the Vik- 
ing, including a portion of the cylindri- 
cal body, carries the instrumentation. 
The forward nose section fastens with 
an interrupted thread for accessibility; 
the aft section is permanently attached, 
but has four non-structural doors for ac- 
cess. The nose is aluminum alloy ex- 
cept for plywood bulklieads for easy 
mounting of instruments. 


Tank sections are welded aluminum 
alloy, and tankage is integral instead of 
separate pressure vessels within a light 
structure (like the German V-2, for one 
example). 

Tail section contains more instru- 
mentation, powerplant and control sys- 
tems. About half the skin area in this 
section is in the form of removable 
doors for access. 

Fins are double-wedge airfoil sec- 
tions, with single-spar, conventional 
structure. Material is mostly aluminum 
alloy, with some steel and magnesium. 
► Primary I-oads— Rocket vehicles of the 
Viking type would be subject to two 
classes of loads: flight and ground. 

Lea says that it would be desirable, 
for reasons of efficient structure, to 
make the flight loads critical for ail 
conditions; but he quickly adds: '"Not 
even the most zealous weight engineer 
would be anxious to handfe and fire a 
rocket designed for flight conditions 

TTiis is how the load categories break 
down on a rocket vehicle: 

• Overall shear and bending moments. 
These are obtained in the conventional 
manner from integration of the running 
load over the length of the rocket body. 
The running load is a summation of 
inertia and transient loads on the 
rocket- Transient loads are side loads 
produced by gusts or motor transients at 
takeoff or burnout, and must be coun- 
tered by the inertia of the rocket itself 
until the vehicle’s control system can 
take over. 

• Local loads for detail design. These 
loads, which would include such items 
as tank pressure and the axial loads 
on the shell from drag, thrust and in- 
ertia, will generally determine detail de- 
sign of the shell. 

• Ground loading conditions. The Vik- 
ing is hoisted by slings, spaced to mini- 
mize concentrated loads; but the dis- 
tributed weight between slings will 
cause bending in the shell, which could 
be a critical design condition. Support 
tor transportation is also a design ptob- 

• Fatigue loads. Not normally a factor 
in pilotless vehicles, there are still some 
bits of structure, subjected to extended 
test periods, which require particular 
consideration on this score. 


AVIATION WEEK, De 


er 28, I9S: 


• Test loads. Before launching, a 
rocket may be statically tested at full 
or partial thrust. Ihc tail structure 
must be rugged ciimigh to take restrain- 
ing forces in addition to the static laids 
of the support and the dMianric lo;ids of 
ground winds. 

► Deflections. Too-Stopping at ade- 
quate stress levels is asking for trouble. 
Lea says. Static and dynamic deflec- 
tions in body, fins and components 
have to be considered. 

For example, aeroelastic effects on 
fins could— if not properly allowed for 
in design— remove the fin. Flutter may 
come in pure bending, or more com- 
monly by combined bending and tor- 
-sion. Balancing the surface on a very 
thill airfoil moving at high supersonic 
speeds is a “new twist," Lea puns. 

Within the body, varieties of deflec- 
tions appear. The operating frequen- 
cies of gyros can be fed back into the 
control system by structural transmis- 
sion, and cause considerable ‘‘noi.se” in 
the system. It isn’t always practical to 
increase stiffness to solve this. 

The high-energy rocket motor oper- 
ates near avionic equipment or instru- 
mentation; the designer may not have 
to worry about the operation of these 
latter devices, but he nwv be called 
on to solve the problems imposed by 
this dynamic environment. 

Axial acceleration means axial deflec- 
tions, of importance when mounting 
a sensing device like a gyro. Aerody- 
namic smoothness depends to a great 
«tent on minimizing axial deflections, 

► Hot and Cold— The rocket designer 
has it a bit tougher than airplane de- 
signers in problems of temperature. Bits 
of the rocket structure can be operating 
at several thousand degrees while others 
are down to the minus 300F of liquid 
oxygen. 

Such an extreme range of tempera- 
tures produces large deformations, high 
thermal stresses, and in addition influ- 
ences material properties. 

Reduced temperatures are less criti- 
cal tlian eievat^ ones, but even so 
there are problems- Contraction of 
long tube lengths is one worry, and pre- 
cooTing time must be allowed during 
filling operations to reduce thermri 

blame temperatures in a rocket mo- 
tor are of the order of 5,00OF, and heat- 
resistant design for the motor is an 
obvious requirement- Turbine exhaust 
steam-in the Viking up around 1.200F 
—is ducted out of the body, and its 
passage near structure is another de- 
sign consideration. 

Wiring must be either protected or 
flamc-rcsistant in some areas. 

But aerodynamic heating of the outer 
shell is still the toughest design ai- 
terion. According to Lea, skin-tempera- 
ture calculations at Mach numbers less 
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Engineers 

Join the 
Sabre Builders ' 

Insure your future wiih North 
American Aviation. The Engi- 
neering Department has chal- 
lenging openings for engineers 
with aircraft experience, for 
recent grads ... for men from 
other fields with adaptable 
experience. TWeoty-five years 
of engineering vision and ex- 
pansion and long term military 
projects secure your future. 
Openings now in: 

THtaMoorNtMiei • aEiDDYaiMics 

SYSTEM XNllYSIS • STRUCTURES 
SERVO-MECHtNISMS • ELECTRONICS 
SPECISLISTS IN RLE MRIOR 
SIRCRtPr FIEISS 



' tliaii 4.0 appear to be adequate, and 
properties of materials under short-time 
dcwifcd-tcinpcratiirc exposure are being 
better defined. 

There is some help for the Viking in 
this regard. It.s ascending trajectory 
blasts througii the atmosphere quickly 
enough to avoid high heating rates; its 
downward descent is checked at alti- 
tude by blowing the nose off with ex- 
plosives. Both nose and afterbody then 
tumble at reduced speeds, and lieating 
IS not a great problem. 

(In the case of a tactical missile 
instead of a research vcliiclc. tliis down- 
ward leg is tlie toughest heating prob- 
lem of all. Accuracy and dispersion de- 
mand a short flight time down through 
the atmosphere; short flight time means 
higli speeds, which means Itigh heat- 
ing.) 

► Materials Choice— Most of the Viking 
is built of aluminum alloys. Thev are 
readily available, easily and familiarly 
worked, and have a high strength^' 
weight ratio. Aerodynamic heating on 
the Viking is not enough to rule tlieni 
out for structure skin materials. 

Aluminum is compatible with low- 
temperature liquid oxygen and tlic ac- 
ti\c hydrogen peroxide used to drive 
tlic turbine-pump combination. 

Biit Lea spells out the prospective 
uses for these alternate materials: 

• Alloy steels, for parts subjected to 
wear or corrosion. TTie higher modulus 
of elasticity may help reduce deflections 
under loa4 alrtiough there would not 
nccc-ssaril).' be any weight improvement. 

• Magnesium, for bulk without weiglit 
and with medium strength. One exam- 
ple of this use is in the thin sections of 
fin structure, 

• Impregnated clotli blocks, for ligliter 


and more workable fillets tlian magne- 

• Plastics, for structural .ind non-strnc- 
tiiral parts. Phenolic and melamine res- 
ins with cloth, paper or fibrous glass 
fillers arc used for terminal boards, 
cos-ecs and supports. Vinyl and acrylic 
pla.stics are used for transparency. Tef- 
lon's dielectric properties make it val- 
uable in avionics applications. 

• Ilcat-iesistant materials, such as ti- 
tanium, ceramics and otlier special 
tspes sliould also be considered. 

► Bits and Pieces— Tlie detail design of 
the rocket applies the accumulated 
knowledge and determines, to a great 
extent, the success of the entire system. 

Each of the major components has 
its own peculiar problems, as well as 
some related to the entire missile. 

The forward sections of the rocket, 
containing instrumentation and control 
equipment, liave to take overall axial 
and transverse loads. If the nose is to 
be sealed for instrumentation, internal 
pressure will be higher than atmospheric 
all along the trajectory. Skin and 
protrusions will have to withstand aero- 
dynamic heating. Instrument mounts 
must be evaluated for deflections, and 
acetss for instrumentation is another 
lieadaehe. 

Tanks are designed by combination 
of bending and axial loads with operat- 
ing internal pressures. Internal frames 
may be necessary for handling and trans- 
port rather than for flight loads. 

Internal conduits beriveen tank ends 
-particularly in the presence of liquid 
oxygen— requite careful consideration 
of deflections and care in welding. Any 
concentrated reactions at splices in nose 
or tail sections must be distributed into 
tire monocoque tank shell. 



Jet Blast Fence 


Jet deflectars turn exhaust blast from six 
General Electric J47 turbojets in Boeing 
B-47E Stiatojets on flight l^e of Boeiug's 
Wichita plant. Deflectors are steel fences lo- 
cated about 100 ft. behind planes; curved 


vanes turn jet blast upward, avoiding pos- 
sible damage to otlier pbnes or material. 
This picture shows teat amiamcnl of B-47 
for the first time, but guns are not installed 
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Tail section structure must carry 
thrust loads and must transmit both 
motor transverse loads and fin stabilix- 
iiig loads into the forward structure. 
Siip|)cirt structure for liiuncliing and 
restraint during static tests arc in this 
section, as are powerplant and control 
components and the loads from these 

Accessibility bore is a design must; in 
tlic Viking, non-structut<i! doors more 
tlian four feet long expose a 1 SO-degree 
arc of powcrpliint viscera in a matter of 

► No Fins, Plcasc-I.ca says that fins 
arc fine for evcribody Init tlic structures 
man. To the aerodiiiamicist they fur- 
tiisli stabilizing means; for tlic controls 
grmi|), thev proi'idc a place to hang 
the steering apparatus; the avionics 
people can hang antennas all over tlicni. 

But to the structural designer, they 
are merely wciglif and coniplicatioii 
which sho’ukl-and will-hc eliminated 
from the design. 

Until tlicn, I.ea says, tire structure 
must carry high laid.s in niininmm 
thicknesses without flutter, aeroclastic 
effects or heating dangers. 

There still remain tlic dilfercut design 
considerations of handling, testing and 
firing equipment. Not critical from the 
standpoint of weight, these components 
and systems arc important parts of 
rocket operation. I.ielit weigfit, port- 
ability. simplicity and convenience are 
subordinated to operation and safety in 
this kind of design. 

► 'Where To From Here?- Lea ends his 
presentation with a list of the difficul- 
ties wliicli still beset rocket designers 
and of the needs for making tliat design 

He states that development of stnie- 
tural materials and techniques along 
with considerations of otlier systems is 
an essential for progressise rocket de- 
sign. Then he names tlicse specific 

• Aerodynamic heating above Mach 4 
needs evaluation and solution bv flight 
test mcasiirement.s. Ground testing for 
thermal shock and the associated load- 
temperature cliaracteristics could save 
money and wciglit. 

• Iligh-temperatiire materials need 
basic rcscarcli for their improi emciit and 
desclo|imcnt. 

• Stnictnral feedback by a large oscil- 
lating mass like a motor nr jet vanes to 
tlic control svstem will continue to 
liiirass tlic designer. 

• Sliock and inip-jct load data niiivt be 
obtained i|iiantitativelv. 

■ Fabrication and logistics of large- 
diameter, tliin-wallcd vessels gii’c the 
designer considerable difficiiltv. 
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THAN ACCURACY* 


Precision machining ability involving special lapping techniques to 
hold extremely close tolerances is only a part of the story behind 
Womer Hydraulic Equipment. 

For many years Womer has specialized in the design, development 
ond monufacture of precision hydraulic equipment. As o result of this 
comprehensive experience Warner is well qualified to assist you in 
the development of special hydraulic equipment to meet your par- 

We invite you to utilize Womer's specialized experience in the field 
of hydraulics by giving our engineers and laboratory technicians on 
opportunity to work with you in the eorly stages of design and 

Send today for your copy of on illustroted folder describing typicol 
examples of Warner Hydraulic Equipment. 
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The Case for Constant-Speed Rotor 


A young lady spinning round and 
round on a bar stool presents an eye- 
filling analogy by wliich Doman Heli- 
copters, Inc., points out the advairtages 
of the firm’s rotor syslem- 

Wbile she rotates, she notices that 
she can slow down by stretching her 
legs out from the stool; if she brings 
them back toward the pedestal, she 
speeds up. 

These actions may be amusing to her 
friends, says the company, but to such 
serious-minded technical evaluators as 
John Mazur, Doman’s chief design en- 
gineer, her rotating mass illustrates only 
the law of conservation of angular 
momentum. 

This is the scientific argument on 
which the Doman system is based. 

► The Law— A rotating body will spin at 
a constant angular velocity unless an 
externa] force changes the speed of rota- 
tion, If you decrease the radius of rota- 
tion, then the angular velocitv increases. 
If you increase tire radius of rotation— 
as the young lady does bv stretching her 
legs— then the angular velocity decreascs- 

Mazur says that when a helicopter 
rotor (with a horizontal hinge pin) 
flaps during rotation, the rotation radius 
of the blade ma« changes and therefore 
the blade will accelerate and decelerate 
in the plane of lotation as the rotational 
speed increases and decreases. 

►Copter Vibration— The forces tliat do 
this are generally called Coriolis forces, 
and they occur in an oscillating manner 
during each revolution of the blade. 

32 


The forces feed into the rotor m.ist aird 
cause vibration of the helicopter. 

The Doman designer says that these 
forces are tire major cause of oscillating 
stress in rotor blades, hub and mast- 
"Thus, the safety and maximum 
speed of helicopters with liingcd blades 
ate limited by the effects of Coriolis 



forces, which result from lack of design 
consideration of the natural law of con- 
servation of angular momentum.” 

► ObjecHon-Dcsigiicts may object that 
they can give freedom of motion of 
each blade in file plane of rotation by 
the addition of drag hinges. But Mazur 
answers this by saying that oscillating 
shear loads are not eliminated by hinges, 
and that dampers are needed to restrain 
the motion of the blade. These 
dampers, says Mazur, destroy the ef- 
fectis-eness of the drag hinge and permit 
the destructive Coriolis forces to pass 
from the blades to the hub through 
the dampers. 

► Teetering Rotor— In the case of the 
teetering rotor mounted on a rotating- 
gimbal hub, the opposite blades have a 
common flapping hinge at the hub. 
The action of sueh a system is similar to 
that of a universal joint. 

In a universal, cs'en though the driv- 
ing shaft is rotating at constant speed, 
the driven shaft will accelerate and de- 
celerate if there is an angularity be- 
tween the two shafts. For the teetering 
rotor, the blades will accelerate and de- 
celerate when the bub axis is at an 
angle with respect to the drive shaft. 
The magnitude of the accelerations will 
vary, increasing with an increase in huh 
tilt. Thus they ivill also increase with 
copter forward speed. 

So, according to Mazur, forces ate 
generated which cause a variation of 
bending moments to the blades in the 
plane of rotation. Tliesc forces are 
transmitted to the rotor mast, cause 
vibrations to the entire helicopter and 
eventually cause fatigue failures. 

'‘Tlius the safety and maximum 
speed of a helicopter equipped with 
teetering rotor mounted on a rotating 
gimbal-type hub are limited by the ad- 
verse effects which are introduced from 
use of the rotating gimbal-type hub." 

► Doman System— Tire rotor system 
employed by Do)nan uses a semi-rigid 
teetering rotor mounted without hinges 
on a non-rotating gimbal. The hub is 
driven by a constant-angular-speed joiirt 
at the teetering center. 

Mazur says that the blades will not 
accelerate or decelerate during each 
revolution, Coriolis forces will be com- 
pletely absent, and rotor stresses will 
not be affected bv CG location. 

He savs that the Doman YH-51/LZ-5 
copter sliow.s no evidence of vibration 
in flight, including the transition phase 
between hovering and forward flig^rt. 

Increa.scs in size of rotor systems in- 
crease fatigue stresses and vibrations 
astronomicallv, the designer points out. 
But because tlie m.ijor sources of fatigue 
stress and \ibration arc removed in the 
Doman system, Mazur savs that rotor 
system can be used "most fittingly” on 
»tra-large copters. 

Finally Mazur makes this statement; 
".After ha\iiig flown and tested for six 
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years while in the employ of the U. S. 
Navy many present-day helicopters and 
after having flown in the Doman LZ-1 
and YH-31 LZ-5 helicopters, (1 con- 
sider) that the Doman rotor system 
obsoletes contemporary designs." 

Focke Convertiplane 
Kept Under Wraps 

(McGraw-Hill World NesviJ 

Sao Paulo, Brazil— Heinrich Focke of 
German aviation industrial fame is said 
on good authority to be designing a 
convertiplane, but details of the work 
are secret, as Focke is inaccessible. 

The combination Velicopter-plane is 
being designed under wraps at the fn- 
stituto Tecnologico dc Aeronautica at 
Sao Jose dos Campos, about 100 mi. 
outside Sao Paulo, according to these 
reports. Several German technicians 
are working with Focke. 

Air attaches at the U. S. embassy ex- 
press skepticism both of the converti- 
plane project and a jet plane supposedly 
on Focke's drawing boards with tire 
backing of some Sao Paulo indosttial- 
ists. 

(A check in Germany discloses no 
knowledge of a Focke convertiplane 
project in Brazil. 

"I know that Heinrich Focke con- 
structed a convertiplane a long time 
ago,” one source says. "It is entirely 
possible that he is still busy on his old 
ideas in Brazil.”) 

Compact Unit Filters 
Corrosive Chemicals 

Filters for such highly corrosive 
chemicals as fuming nitric acid, hydro- 
chloric acid and hvdrogen peroxide— 
ripical liquid propellants for rocket en- 
gines— are announced bv the Porous 
Plastic Filter Co., Glen Cove, N, Y. 

Using porous Kel-F as a filter me- 
dium. the company has produced a ser- 
ies of inline filters which give separa- 
tion of all particles larger than five mi- 
crons in liquid filtration and much finer 
particles in gas filtration. Tire filter is 
also useful at temperatures up to 350F 
and is resistant to thermal shock, the 
company says. 

In tire particular filter designed 
to handle fuming nitric acid, makeup 
is of porous Kel-F elements with stain- 
less-steel separator rings, housed in a 
stainless-steel container. Filter area is 
one square foot; envelope dimensions 
are in. diameter, 6* in. long. 

The unit will take 75 psi. differential 
across the element, and up to 1,200-psi. 
line pressures, says the company. I^il- 
ters arc available from fractional square- 
foot surface area up to 50 sq. ft. 
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WADC Evaluates Magnesium: Good, But— 

Designers ami producers must take into account 
the light metal’s sensitivity to ‘incorrect’ handling. 


A Wright Air Development Center 
evaluation of structural magnesium in 
aircraft says its use would reduce the 
cost of planes and conserve aluminum, 
which may be a critical material in an 
emergency. 

But, the report points out, more or 
less automatic manufacturing processes 
and machines will have to he developed 
to make the light metal suitable for 
mass-production use. The present state 
of the art is believed to restrict use 
of magnesium in primary aircraft struc- 
tuies to strictly controlled conditions. 

Steps already have been taken toward 
implementation of an all-magnesium- 
aircraft program. No specific details 
of the program have been disclosed 
officially, but .^vIATIo^• previ- 

ously revealed (Sept- 2S. p 2S) that 
a new trainer and a new lijbter had 
been under consideration. In another 
facet of the work, East Co-st Aeronau- 
tics. Inc., produced an all-iiiaencsium 
F-80C fuselage, which rcccntlv con- 
cluded successful .static tests at Dav- 
ton following similar tests with an all- 
magnesium wing. It is expected that 
the complete flight article will be living 
by Mav or June 1954. 

► WADC’s R^rt— WADC’s action 
on magnesium is based on the premise 
that inherent advantages of the mate- 
rial can be made effective onlv in a 
full-scale aircraft program, backed bv 
adequate experience and supported with 
adequate equipment. In the past, use 
of magnesium as a priman' structural 
material in the aircraft industry has 
been somewhat limited in comparison 
with long-established aluminum alloys. 

A revised version of ^^'ADC’5 re- 
port— "Tire Suitability of Magnesium 
tor Aircraft Structure.^”— omitting a few 
minor portions which contain classified 
information, is presented substantially 
in this article. 

► Mass-Production Aspects— The scope 
of WADC’s report coneetns the tech- 
nical properties of magnesium insofar 
as thev influence the suitabilitv of the 
material for large-scale use in primary 
structures of aircraft. 

Air Force material other than air- 
craft is not considered, but WADC’s 
feeling is that most other applications 
such as missiles, ground equipment, 
etc., largely will be covered by the 
same considerations. Requirements in 


these applications appear to be less 
exacting generally than those for pri- 
mary aircraft shuctures, where both 
maximum safety and performance must 
be achieved at the same time. 

\VADC's study considers only facts 
which are important for a routine mass 
production by an adequately experi- 
enced and equipped industry. It disre- 
gards all problems arising from the in- 
troduction of magnesium, since the 
difficulties of transition period are not 
considered of primary importance for 
the evaluation of the possibilities of- 

Magnesiuni is evaluated by WADC 
from three points of view: 

• Performance (physical characteris- 
tics!. 

• Structural safety (reliability). 

• Procurability (productibiiity and re- 
lated factors) of aircraft fabricated from 
magnesium. 

Performance 

Tliese ate the important factors un- 
der the categors- of performance: 
strcngtli-to-weight ratio, stiffness, and 
suitability for use of elevated tempera- 


tures resulting from lugh-Mach-nuraber 
operation. 

• Sticngtii-to-weight ratio of a com- 
plete magnesium structure appears to 
he equal, esseutially, to that of a com- 
parable aluminum structure, and this 
can be bettered in favorable applica- 
tions. This conclusion in the report 
is based on experience gained with B- 
56 parts, Sikorsky helicopters, Dow- 
built T-6 wing panels, and also with 
the F-80 fuselage and wings built as 
all-magnesium structures by East Coast 
Aeronautics, Inc., Pelham Manor, 
N. Y., a subsidiary of Barium Steel 

• Stiffness of a magnesium structure 
generally will be better than that of a 
comparable aluminum structure. This 
is because the specifically lighter and 
weaker magnesium generally will be 
used in thicker cross-sections, which 
means that less buckling under loads 
n il] occur. 

This favorable stiffness may be an 
important point in favor of magnesium, 
the report emphasizes. Efficiently de- 
signed magnesium alloy wings wiD 
have superior aeroelastic properties 
permitting increased performance where 
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iting criteria. Use of magnesium may 
make possible the design of thinner 
wings. 

• Temperature limits for magnesium 
presently are about the same as for 
aluminum, 250 to 300F. But the re- 
port reveals that alloys having satis- 
factory properties at temperatures as 
high as 500 to 600F have been intro- 
duced as castings in certain new en- 
gines. Also, sheet and plate alloys for 
use at such high temperatures ate ready 
tor service testing. 

It is not yet certain that these de- 
velopments will be successful, so fat as 
use in primary aircraft structures is 
concerned, the report states. Prob- 
lems such as riveting and corrosion-pro- 
tecting tlicse high-temperaturc alloys 
may prove ctilicat. However, the pros- 
pect is that magnesium may find its 
place about midway between aluminum 
and titanium as a material for high- 
speed aircraft, the report says. 

On the question of performance, the 
report concludes that superior designs 
can be achieved by employing mag- 
iicsium allovs in applications where 
their low specific gravitv, in eoniiinc- 
tion with other physical and mechani- 
cal properties, can be used to ads'antacc. 

Structural Safety 

From the view|)oint of structural snf- 
ct\'. magnesium is a material which 
must l)c used with great caution. .\ny 
deviation from the "correct" desigrj, 



/maximum Electronic l^rfin’luanti 
in any WEATHER ^ ^ 


TEMPROOF MOUNTINGS 


ON 61 

TRANSCEIVER 


6I8S-I 


y Sensitive electronic equipment for airline trans* 
mitting and receiving must give continuously accurate 
results. For instance, note this “inside” view of the Col- 
lins Transceiver, mounted on Lord Temproof Mount- 
ings which isolate it from vibration and shock. Lord 
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manufiictuiiiig, and maintenance rules 
very often will be dangerous, the re- 
port says. 

Tliis great sensitivity to abuse is a 
basic property of magnesium. So, 
while the capability to stay safely and 
more easily within the limits set by 
the material work improved, the prop- 
erties of the material cannot be changra 
to any great extent. 

Basicalh'. magnesium has two prop- 
erties which make it so sensitive to 
deviations from correct handling meth- 

• Although the material permits a 
rather normal elastic deformation, it 
permits only little plastic deformation 
where it breaks. 

• Magnesium has great sensitivity to 
corrosion. 

► Stress Concentration— The low plas- 
tic deformation expresses itself as sensi- 
tivity to local stress concentration, 
which makes it necessary to avoid 
notches, abrupt changes in cross-sec- 
tions, and any design involving com- 
plicated stresses which do not permit 
a reliable analysis of the stress distri- 
bution. Care must be taken not only 
in shaping the stuictural elements, 
but al.so in joining them together, 
especially when these elements have 
di ff erent cross-sectioi s, the report states. 

Another stress ccucentraaon factor 
is the material’s re: ;tion to improper 
riveting. This sensiiivity shows up in 

• When rivets are over-squeezed or 
over-hammered, this can locally over- 
strain the riveted magnesium part and 
result in local cracks at the rivets. 

• A rivet pattern may transmit a struc- 
tural load in an uneven distribution, 
so that certain rivets cany more than 
others. This condition can occur as a 
consequence of misalignment of rivet 
holes or of deformation of parts under 
the rivet closing pressure. Under such 


an uneven load distribution, the report 
states, magnesium structures will fail 
in cases in which structures of 24S 
aluminum alloy would simply yield 
sufficiently to make all rivets carry 
their share. 

Sensitivity of magnesium to improper 
riveting is a problem mainly for the 
manufacturing shop and inspection. 
On the sm^l scale in which mag- 
nesium has been used in primary struc- 
tures, it has been kept under control 
by skillful and careful shop work. True 
mass production in the future probably 
will rely on riveting machines and 
devices to achieve close quality con- 
trol, rather than depend on a highly 
skillful and careful labor operation, the 
report predicts. 

► Corrosion— Of all structural metals, 
magnesium is the most susceptible to 
corrosion. WADC’s report states. No 
method of satisfactorily protecting it 
by means of plating is in sight, it is 
pointed out, and flawless insulating 
against any outside influence is the 
only safe protection. Corrosion of free 
magnesium surfaces is not critical un- 
der normal conditions, but the material 
corrodes rapidly in the presence of 
any dissimilar metal plus any liquid 
acting as an clectrolvte. 

Yet, emerience with the B-56, the 
Sikorsky helicopter, and the T-6 and 
F-80 wings show that the problem can 
be kept under control. On the other 
hiand, the report points out, deviations 
from perfection in applying and main- 
taining the protective coating can he 
dangerous under unfavorable condi- 

Corrosion is mainly a shop, inspec- 
tion and maintenance problem. It can 
be made easier by careful design, pro- 
viding good accessibility for inspection 
and maintenance, and avoiding pockets 
where moisture and dirt might collect. 

► Look Info Future— Going beyond the 


present state of the art, the report secs 
a future dcs’elopment coming up which 
may make it appreciably easier to 
achieve structural safety. Magnesium 
bonding in primary structures, if suc- 
cessful, may alleviate the problem of 
improper riveting and corrosion at 
points of contact with dissimilar metal. 

While bonding of thin sheets already 
has been done quite extensively in air- 
aaft production, the procedure is not 
safe enough for use with thicker mate- 
rial, the report claims. The reason lies 
not so much in the properties of the 
bond itself, as in the inability to clean 
and prepare a magnesium surface so 
perfectly that no corroding moisture 
can, under any circumstances, creep 
between bond and metal. 

The development of magnesium 
bonding looks very promising and 
should be given attention, the report 
points out, but there is no certainty 
that bonding in primary structures will 

► Safety Conditions— There is more op- 
erational experience with magnesium 
than is generallv realized— a B-36 air- 
plane has 9,000 lb. of magnesium in 
its airframe, and the Sikorsky H-19 
helicopter is 17% magnesium (Avta- 
TiojT Week Dec. 29. 1952, p. 31). The 
material has proved fully satisfactory 
after a period of introduction, WADC 
savs. It gives good service even in 
carrier-based helicopters, which give it 
the roughest treatment from the stand- 
point of fatigue and corrosion. 

The report sums up the situation on 
structural safety with respect to me- 
chanical properties this way: Mag- 
nesium is a safe material for primary 
stnictures. provided designs are made 
with great care and manufacturing is 
done either with great care by skilled 
personnel or largely on automatic ma- 

Magnesium is a safe material from 
the viewpoint of corrosion when it is 
probably protected, the report con- 
cludes. The amount of care required 
appears compatible with the require- 
ments of mass-production and mass- 
maintenance. provided that designs are 
appropriate, the report points out. 


Procurability 

Procurabilily is considered by the 
report to fall into two cat^ories— pro- 
ducibilitv and toolability. 

► Producibilih— With respect to pro- 
ducibility, that is, the cost of produc- 
ing the end item itself, magnesium is 
appreciably better than aluminum 
mainlv because a properly designed 
magnesium stnicture generally will con- 
sist of fewer parts than an aluminum 
structure. This is so because the mate- 
rial's stiffness properties make stringers 
and stiffeners largely unnecessary. Also, 



Auxiliary Tank for Boeing 6-52 

This is one of the large external wisg tanks jet Boeing B.32A Stiatofortress. Data on 
being produced by Rohr Aircnft Corp., the tank's size, capacity, weiglit or number 
Chula Vista, Calif., for the USAPs eight* on order are ciassifled. 
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magnesium is extremely easy to ma- 

East Coast Aeronautics says, on the 
basis of experience with F-80 and F9F 
wings, that a properly designed magne- 
sium wing can be built with about 60% 
fewer parts and 25% less manhours 
than a comparable aluminum wing. 
These figures were derived from experi- 
ence with a small-scale production, re- 
hing on much skilled l.ibor and com- 
paratively little tooling. 

picte tooling, riveting machines, etc., 
plus unskilled labor, used with both 
materials, a similar result might bc 
expected, WADC feels. 

Producibility disadvantages are the 
necessity to apply full corrosion protec- 
tion to all parts and assemblies, and 
the need for good quality control and 
inspection. 

T he report's conchisinii cm costs is 
that one can expect an appropriately 
designed magnesium aircraft to be ap- 
preciably cheaper to produce than com- 
parable designs in aluminum. 

► Toolability— With respect to tooling, 
magnesium offers appreciable advan- 
tages for the procurability of prototypes 
and small operational quantities, 
WADC says. For small-scale produc- 
tion, simple sand castings can be used 
instead of all or most forgings— a very 
important consideration. 


Somesvhat smaller advantages may 
bc involved for full-scale mass produc- 
tion. In tooling for mass production, 
the very strict requirements for perfect 
workmanship mav demand rather ex- 
tensive tooling, wfiereas a small produc- 
tion can avoid this problem by substi- 
hiting skilled labor for elaborate tool- 
ing. 

Magnesium requires a great deal of 
hot forming, but no additional tooling 
cost is expected since 75S aluminum 
alloy also requires it. 

Tlie cost difference between inter- 
nally heated hot-forming tools and nor- 
mal cold-forming tools is offset by the 
fact that one hot-forming operation and 
tool gives the same results for which 
two or three operations and tools are 
required at room temperature, the re- 
port states- —Irving Stone 

BuAer Contracts 

"Die following contract awards of 
525,000 and more have been announced 
recently by the Bureau of Aeronautics, 
Department of the Navv, Washington 
25. D. C. 
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Volscan Unsnarls Airport Traffic Jam 




• USAF traffic computer 
lands 120 jets hourly. 

• Unit demonstrated to 
civil aviation experts. 

By Philip Klass 

Boston— Project Volscan, the Air 
Force Cambridge Research Center's 
solution to a pressing military problem 
(and one which may soon trouble civil 
aviation) was demonstrated here re- 
cently to representatives of USAF op- 
erating commands, the Navy, Civil 
Aeronautics Administration, and Air 
Navigation Derelopment Board (Avw- 
TiON Wefk Dec 14, p. 7). 

• THE PROBLEM: How to assure the 
orderly approach of swarms of jet air- 
craft, returning to base with near empty 
fuel tanks, so that each plane arrives in 
proper, close-order sequence, without 
delays at low altitudes where fuel con- 
sumption goes up by a factor of three. 

• VOLSCAN ^LUTION; A nearly 
automatic traffic control system which 
determines the optimum time of arrival 
for each aircraft, continuously calculates 
the flight path that it must fly to arrive 
at the prescribed time. 

The Volscan-computed heading and 
ratc-of-descent instructions can be trans- 
mitted bv voice radio, or automatically 
via a radio "data link" to a cockpit in- 
strument in the plane. Tlie data link 
signals can also be injected into the 
plane's autopilot so that it continuously 
keeps the aircraft on the required flight 
patti (Aviation Week Aug. 17, p. 342). 

► Missing Link— Volscan, officially des- 
ignated AN/GSN-3, is essentially a 
large analog computer, not a radar or 
instrument landing system. It forms 
the link between surveillance (traffic 
control) radar and the GCA or ILS 
instrument approach systems which 
bring aircraft in for final approach and 
landing. 

Volscan can convert a "cloud of 
randomlv arriving aircraft into an 
orderlv stream” at the final approach 
entrv point at the rate of 120 aircraft 
per hour for jets, 100 per hour for 
piston aircraft, regardless of weather 
conditions, according to Ben. F. Greene, 
Volscan project chief. (Greene received 
the 1953 Thurman II. Bane award from 
the Institute of the .Aeronautical Sci- 
ences for his work on Volscan.) 

► Bv Comparison— Using the same 
surveillance radar, without Volscan, 
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liuniaii traffic controllers ran deliver 
aircraft at an average rate of onlv 30- 
40/hnur in good (XT'Rj weather; iiiany 
fewer ill ll'R weather. Grccnc says. ’I'li'c 
reason is that the traffic eontriil problem 
i.s too complex and cluttered for the 
human mind to cope with cfficiciitis . 

The figures on Volscaii's traffic-hand- 
ling capabilities arc extrapolated, basal 
on the accuracy and precision demon- 
strated by the equipment in extensive 
tests at Clinton Coimt;- AI''B, W'ilming- 
hm, Ohio, conducted iii 1952-55. A 
variety of aircraft types, from C-45s to 
B-47s, participated in the test rans. 
►Practical Rcality-Objcctivc of two 
weeks of X'olscau demonstrations re- 
cently completed is to show both mili- 
tary and civil aviation representatives 
that automatic traffic control, an old 
concept, is now a practical reality, 

AFCRC hopes to interest US.AF 
operating commands, CAA, and/or 
ANDB in sponsoring development of a 
few Volscan systems for military-civil 
service tests. In production quantities, 
.Al'CRC estimates that a Volscan t)pe 
system will co.st around 5100,000, 

(A! "s Rome Air Dcsclopment Cen- 
ter is also working on the automatic 
traffic control problem, but is not be- 
lieved to lias’e adsanced to the point 
of a working multi-aircraft prototype 
system.) 

► Operating Fundamentals — Briefly 
stat^, Volscan operates as follows: 

When a new aircraft arrives in the 
control area (40-60 miles from the air- 
drome in the present design), it appears 
on the scope of the surveillance radar 
(AN7CPN-18 or civil ASR). Once 
identified, the newcomer is "acquired" 
by the action of the human traffic con- 

Voisfan then instantly calculates tlic 
shortest possible time in wiiicb tlie nesv- 
comer could fly directly from its present 
position to tlie "entiy point" for its 
final approach. Volscan then scans its 
"memory” to sec whether this (earliest) 
time of arrival has previously been as- 
.signed to another aircraft. If this time- 
.slot is available, it is reserved for the 
newcomer; if already occupied, Volscan 
searches for the next available time-slot 
and resCTves it for tlic newcomer. 

► Determiniog Flight Path-Knowing 
the newcomer’s present location, and 
the exact time it must arrive over the 
entry point, Volscan next computes 
w hat flight path the plane must flv from 
its present position to bring it in at the 
prescribed time. The necessary heading 
and descent instructions are tlien 
visually presented to human relaymen 
for voice transmission to the plane, or 
else transmitted autoraaticallv bv data 
link. 

Volscan monitors the position of air- 
craft under its control at all times, con- 
tinuously computing new flight path 



luad-tspc block separation svstem wliicli 
Hie CAA now uses. 

I'Kiug under Volscan control requires 
no s|5ccidl pilot training, actually elim- 
inates complicated holding procedua'.s 
over a radio fix or on a &am leg, ac- 
cording to Capt- Robert W- Diez, who 
has made 300 Volscan runs in ail kinds 
of weather. X'olscan heading and alti- 
tude instnictions arc (presently) trans- 
mitted to the pilot by voice, much like 
GC.A apprrwcli instructions. The pilot 
need only follow instructions. As a re- 
sult. pilots like Volscan. Dica says. 

► System Details- The basic elements 
in the X'olscan system arc; 

• .Automatic tracker (.Antrac) isolates 


Putting the 


"FEEL” 


back in the 


WHEEL 


instructions on the basis of aircraft posi- 
tion at each instant. 

► Delay Path Uscd-AFCRC has based 
\TiIscan design on the principle of con- 
trolling aircraft arrival time by use of a 
rmuul.ibinit or delayed flight path, 
lather than rt^uirmg aircraft to increase 
or decrease airspeed 

.Ach’imfagc of using this technique 
is that aircraft heading is easily and 
iinicldy cliangcd; control of airspeed is 
more sluggisli. involves rctriinming air- 
uaft. more work for the pilot. 

One disadvantage of the del.iv-patli 
technique, from the standpoint of its 
adoption and use for civil aviation, is its 
r.idical departure from tlie familiar rail- 


South Gate Aluminum & Magnesium O. J j 

533) Twetily B*ulevar4-.S»uth Gate. Calileraia — lOrain 6-5161 j 


'Engineering rfesien services available 
— niechanizea foundry — coirplele 
machine facility— Zyglo and X-ray In- 
specting— systematic production 
control. 
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and tracks individual aircratt "blips” 
from tlie scanning radar (which has 
many aircraft under surveillance) and 
proridcs a continuous sigiidl represent- 
ing individual plane position. One An- 
trac is required for each airplane under 
V'olscan control; a total of H Antracs 
can handle traffic at the rate of 120 
aircraft/hour, AFCRC says. Each An- 
trac uses 19 electron tubes- The Antracs 
feed aircraft position signals to the 
schedule computet. 

• Schedule computer calculates shortest 
possible (direct path) flight time (ta) 
for a new plane entering Volscan con- 
trol, scans arrival times previously as- 
signed to other aircraft, then reserves 
earliest possible arris’al time for new- 
comer. This sclicdulcd arrival time 
(t.) is then fed to the fliglit path com- 
puter. 

• Flight path computer calculates fliglit 
path (heading and rate of descent) 
which plane must fly to arrive at sclicd- 
ulcd time and produces signal pro- 
portional to required heading and alti- 
tude. One flight path computer is 
required for each aircraft under Volscan 
control; 14 arc needed for 120/hour 
capacity. Computers are of the analog 
tvpe, contain one heading channel, one 
altitude control channel. Combination 
of schedule and flight path computers 
is called “Datac.” 

► The Human Element— Altliough Vol- 
scan does away with human aircraft— 
plotting-board operators, it does not 
eliminate the human element cntirely- 
In the system demonstrated, humans 
plav the following roles: 

• Traffic controller. This operator views 
the surveillance radar scope, spots new 
aircraft entering the area, identifies 
tliem, asks tlic pilot for his airspeed and 
barometric altitude, then sets this in- 
formation (manually) into the Volscan 
computers. To "acquire” a new air- 
craft into the system, the traffic opera- 
tor places the bane) of a small pistol- 
shaped device (containing a photocell) 
against the radar scope, over the desired 
airplane blip, then squeezes the trigger 
to increase blip illumination momen- 
tarily. By this action, the operator es- 
tablishes the position of the new aircraft 
for an Antrac, setting it to tracking the 
new plane. When the Antrac is track- 
ing the airplane, a small rectangular 
blip will appear around the airplane 
blip. 

As presently envisioned, two traffic 
controllers are required to handle 14 
Antracs and 120 aircraft/hour. Each is 
responsible for seven Antracs. 

• KelaymcD. Volscan-computed flight 
path instructions, in the svstem demon- 
strated, are presented on small panels 
(one for eacfi plane) in front of relay- 
men, who radio these instructions to 
aircraft pilots. One rclayman can handle 
three aircraft simultaneously, AFCRC 
says, because new instructions need be 


transmitted only periodically. Desired 
airplane heading is displayed on a diroc- 
lional-gyro type of dial-pointer arrange- 
ment; altitude inforaiation is displayed 
on a voltmeter calibrated in thousands 

If the plane's speed should fall so 
low that it cannot make its scheduled 
time of arrival even by flying the most 
direct path, the fliglit path computer 
automatically fiaslies an “increase air- 
speed” light on the relayman’s panel, 
and he radios this instruction to the 
pilot. The flight path computer detects 
tills condition when it finds that the 


Volscan Payoff 

How Volscan cm slash landing and 
letdown times is illustrated by the fol- 
lowing tc|)ort from US.\P Capt. Rob. 
ert W. Deiz. 6520th Flight Test Squad- 

“One morning 1 look off from 
Wright AFB with a 300-ft. cefling and 
pioeccdcd to the Clinton County Dan- 
ger Aren (where Volscan was under 
test). In one hour nud 45 minutes I had 
made four Volscan letdowns to VFR. in 
one esse btuiking through the ceiling at 
less than 100 ft. 

AFB) I was assigned 500 feel on top. 
which put me at 9,000 feet. Arriving 
over the (Patterson) range, I was noti- 
fied that since I was eighth in order, my 
approach tirirc would be One hniii 20 

“During the period of holding, three 
jets . . . were placed ahead. ... It was 
not nntil one hour 45 minutes after I 
reported over the range that I was able 
to laud. Volscan, 52 miles from Iheie 
under the same weather conditions, could 
have landed all II of the various types 
of aircraft iu less than 12 minutes.” 


ratio of t./td is f-alling below a value of 
about 0.97. 

When the plane is near the final 
approach entry point, tlic computer au- 
tomatically flashes a "lower gear" light 
mi the reiayman’s panel, and just prior 
to reaching tlie entry point, another 
light flashes and the rclayman gives the 
pilot his final heading to tlie runway. 
The use of a data link, which is slated 
for military use in tlie foreseeable fu- 
ture, will eliminate tlic relaymcn cn- 
lircly. 

• Monitor. He surveys tlic progress of 
all aircraft under Volscan control on a 
I’PI radar scope, together with a display 
which sliows the scheduled time of ar- 
rival for each aircraft, and individual 
meters whicli shosv the t./to ratio for 
each plane. When the monitor sees the 
t./ta ratio fall below one, for an ex- 
tended period, he knows the plane will 
iics’cr make its scheduled anival time 
and the monitor must decide what ac- 
tion to take. 

If there is no aircraft assigned to the 
next later time-slot, the monitor can 
])ush a button and reschedule the plane 
to the new time-slot. If every one of 
tlie later slots is assigned to other air- 
craft, the monitor may abort the laggard 
and bring him out of the approach pat- 
tern (by voice instructions) for a new 
attempt. 

Or, if the monitor sees the t./tj ratio 
climb above 1-5, he can tell that the 
plane is taking much too roundabout 
a course and will have trouble. 

When Volscan ground equipment 
can directl)’ control each airplane’s flight 
path through a data link and the plane’s 
autopilot (as has been done experi- 
mentally), there is less likelihood of a 
plane deviating too far from the pre- 
scribed flight path. Nevertheless, there 
will still be need for a monitor and 
for human judgment. 

► Handling an Emergency— When a 
disabled plane enters the Volscan con- 
trol area and advises the traffic controller 
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tliat it wants an emergency apptoacli, 
tlie controller presses an emergency 
button. Wlien the schedule computer 
has determined tlic c-.irlicst time of ar- 
rival for the disabled plane, it auto- 
matically “bounces” anv plane pre\i- 
ously assigned to tin's tiin'c-slot. 

Tire schedule computer then assigns 
the "bounced” aircraft to a new arrival 
time at the end of the pattern so that 
only one aircraft approach is disrupted 
by the emergency. 

► Volscan Flexibility-Dcspite the pro- 
totype nature of tlic present system, it 
incorporates considerable operational 
flexibility and design sopliistication. 

For example, a single Volscan instai- 
liition can feed aircraft alternately into 
any one of several different airports from 
several different final approach entry 
points, providing tlie airports arc witliin 
a 20-mile radius and within radar vision. 
AFCRC demonstrated this feature by 
feeding B-29s and a B-26 into Norwood 
and Beverly Airports, the Weymouth 
Naval Ait Station, and over Graves 
lighthouse, (Antracs and flight path 
computers work in a polar coordinate 
system, making it easy to provide for 
off-set entry points.) 

Wind velocity and direction correc- 
tions can be set into the flight path 
computers, causing them to modify the 
computed flight path to compensate 
for ground winds. 

► Possible Iniprovcmculs — Although 
Greene believes that Volscan is a big 
advance over anytliing now in existence, 
he acknowledges that the present design 
could he improved in future models. 

• Altitude scheduling. At present, the 
desired rate of descent (determined by 
aircraft Iwe) is set into Volscan manu- 
ally h^ the traffic controller. Based on 
the time of anival initially established 
by the schedule computer, the flight 
path computer calculates (and indicates 
to the relayman) what the plane's alti- 
tude should be at all times. This design 



NEW SMALL DATAC shosvs how older 
schedule and flight path computers can be 
reduced in size with redesign. One Datac is 
requited for each aircraft under Volscan 
control. Photo of older Datac p. 58. 
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TEMCO expansion 

in 

high performance field 

creates 


TOP-GRADE 

OPEHINGS 

for 

ENGINEERS 


TEMCO's rapid growth in the high 
performance aircraft field has 
opened challenging career opportu- 
nities for qualified ENGINEERS. 
Write today ... giving details of 
your educational background and 
experience. Among the top-level 
positions open now are; 



OPPORTUNITIES 
OFFERED NOW IN 
PROSPEROUS 

DALLAS, TEXAS 


POWER PUNT INSTALLATION 

THERMODYNAMICISTS 

FLUTTER AND VIBRATION EXI^RTS 

AERODYNAMICISTS 

SYSTEM ENGINEERS 

SERVOMECHANISM ENGINEERS 

STRESS ANALYSTS 

ARMAMENT ENGIN^RS 

WEIGHT CONTROL ENGINEERS 

DESIGNERS 

ENGINEERING PLANNERS 

PRELIMINARY DESIGNERS 

Write 

Mr, Horton, 

^ Excellent Housing 

^ ~ 


3-D Scanning 

Whtii llic t'rilscaii project was formed, 

cuiiibiiiatioD simcillance and faeigbt-lind- 
ing ladnr capable of three dimension, or 

Automatic traffic control was added later 
as an objective, but its achievements and 
success overshadowed the origino] radai 
development. As now used, the umisual 
Volscan radar antenna provides only 


approach leaves something to be de- 
sired when actual arrival time differs 
appreciably from initially scheduled 
arrival time. In a future design, altitude 
scheduling would be made to vary with 
actual flight time, Greene says. 

• Three-coordinate system. At present, 
Volscan docs not show the altitude of 
any aircraft under its control. When 
the monitor sees two blips approaching 
each other on his scope, he cannot be 
sure tliat they ate at their prescribed 
altitudes, giving a safe separation. For 
maximum protection under high-density 
tr.ifBc use, Greene would like to see air- 
jJane altitude information displayed 
and possibly used in a three-dimensional 
Volscan computer, instead of the pres- 
ent two dimensional computer. 

This could be done by adding a 
lieight-findcr radar to the surveillance 
unit, but Greene thinks that the use of 
an airborne altitude sensor, transmitting 
altitude information via data link, is a 
better solution. 

► Suitable for Civil Use?— Some observ- 
ers see a basic shortcoming in the pres- 
ent Volscan system design which may 
puM'iit its application to civil aviation. 
I'liis is the fact that tirere is no direct 
coordination nor any interlocks between 
individual ffiglit path computers, to 
make it possible for one computer to 
know what the other ones arc doing. 

Separation between individual air- 
craft is solely dependent upon the fact 
that each is scheduled to arrive at the 
entry point at a slightly different time, 
lirciimably over different flight paths, 
and upon the alertness of the human 
monitor. There is no omniscient auto- 
matic des'ice whicli continuously exam- 
ines the airspace in three dimensions to 
be sure that no two aircraft are in close 
proximity. 

Admittedly this is a difficult and 
complex task to perform automatically. 
.Although the prooability of collision ap- 
pears remote, the possibility exists. 

Tor military operations, this risk is 
much less than that present with 
manual traffic control operations. With 
increased civil air traffic, and the pros- 
pect of jet airliners, the gravity of the 
civil traffic control problem may be 


DALLAS 
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similiar to the one facing the military. 
► Giving Volscan a Trial— Wlicthcr tin- 
present Volscan is the answer for civil 
aviation traffic problems is a question 
for the experts to study and resolve. 
(Sam Saint, Air Transport .Assn.’s navi- 
gation expert, was reportedlv so im- 
pressed with the recent Volscan demon- 
stration that he has scheduled a return 
visit when there won’t be so manv 
‘Visiting firemen" around.) 

If civil authorities arc interested, thc\ 
can probablv arrange with the Air Re- 
search and Development Command to 
have the present Volscan svstcni set up 
in an area where it could be used for 
both military and civil aircraft, Greene 
thinks the Norfolk, Va„ area would be 

New Devices Aid Lab, 
Test Instruinentalioii 

Equipment suitable for use in flight 
testing and/or laboratory instrumenta- 
tion has reccntlv been announced, in- 
cluding transducers, recording oscillo- 
gtaplis and accessory devices. Details of 

• lligh-temp pressure pickup, w.itcr- 
coolcd to permit exposure to gas tern- 
|3cr.iturcs of 5.000F. i.s available for jet 
and rocket engine tests. Manufacturer 
is Control Engineering Corp., 5(50 
Providence Highway. Nonvood, Mass. 

• Linear position transducer, magnetic 
reluctance tspe. will operate in a.c. car- 
rier systems at frequencies of 60 to 10,- 
000 cps., with an accuracy of 1 % of the 
operating range, according to manufac- 



turer, Slide travel range is ±i to ±2 
inches. Manufacturer is North .Ameri- 
can Instruments, Inc., 2420 N. Lake 
Avc., Altadena, Calif. 

• Linear velocity pick-off, with high 
sensitivity, consists of a cylindrical coil 
and a movable permanent magnet core. 
One model, the 6V8, witli a 1-in. stroke, 
has a sensitivity of 450 millivolts/ in./- 
sec. Manufacturer is Control Compon- 
ents Co., 46 Walnut St., Brookline, 

• Higfi-temp impulse pickup is used to 
convert mechanical motion to eleetric.il 
impulses without plissieal contact with 
the moving object, ptosiding tlie object 
is made or a magnetic material. Pickup 



weighs 2 oz., lias output voltage of up 
to 28 V.. 500-ohm impedence (at 1,000 
cps.), and a resonant frequency of 50- 
60,000 cps. Manufacturer is: Electro 
Products Laboratories. Inc., 450! N. 
Ravenswood .Avc., Chicago 40, 111. 

• Six-channcI oscillograph, tv-pe 5-117, 
wciglis 24 lb. It is capable of recording 
plicnomena at frequencies up to 300 
cps-, according to manufacturer. Device 
records on 70-mm.-wide plioto paper, 
100 ft. long, housed in a detachable 
film magazine. Six film drive .speeds, 
ranging from i to 24 in./scc. are avail- 
able. by ciianging gears. Precision tim- 
ing lines arc recorded everv 1/lOOth 
second along one edge of the record. 


with every teiitli line heavier. .A five- 
digit counter is advanced at the begin- 
ning of each run and pliotographed to 
provide record identification. Oscillo- 
graph dimensions are: 5ix8ix 14i in, 
NIanufactureris Consolidated Engineer- 
ing Corp., 300 N. Sierra Madre Villa, 
Pasadena 8, Calif. 

• Fourteen-channel oscillograph, Model 
557 made bv Midwestern Geophysical 
Laboratory, has the operational features 
of company's Model 555 but is de- 
signed for greater ruggedness and shock 
resistance. Unit has full-width timing 
lines at 0.01 and 0.1 seconds and a 
beam-interrupter type of trace identifi- 
cation. Fidl-width viewing screen is 
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complete assembling-all 
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Voltage regulation is repotted to be 
within 1%, frequency stabilization 
within 0.2%, demodulation linearity 
within 1% of full scale, the companv 
reports. Address is: Doelcam Corp., Sol- 
diers Field Road, Boston 35, Mass. 


FILTCR CENTER ^ 

* 'OOOaQj ' 

► M-H Sets Up Jet Flight Center— To 
prevent interruption of flight test ac- 
tivities on automatic control equipment 
during the bad-weather months, Min- 
neapolis-Honeywcll’s Aeronautical Divi- 
sion has set up a flight test center for 
jet operations at the Tucson (Ariz.) 
municipal airport- T. U. Grove, man- 
ager of M-H flight operations at Wold 
Chamberlain Field in Minneapolis, 
will head the new Tucson center. M-H 
will continue piston-engine aircraft 
flight tests at its Minneapolis facility. 

► SRI Automation Progress-Stanford 
Research Institute, which has a USAF 
contract to develop automatic factory 
(automation) techniques for producing 
avionic equipment, reports tlie design 
of a machine which can align and 
attach resistors or capacitors to ctchcd- 
circiiit plates at the rate of 4/10 second 
per item. SRI also says it has developed 
techniques which cut circuit-etching 
from 3-1 1 minutes to 30 seconds. 

► New Bendix Premium Tube— Red 
Bank Division of Bendix Aviation has 
announced a new full-wave, high-vacu- 
um, octal-base rectifier, JAN 6106, de- 
signed to replace the 5Y3-GT and 
3Y3W-GT tubes. New tube is factory- 
aged for 45 hours and has an extruded 
ceramic heater insulator and coil type 
heater to prevent failures from shock 
and vibration. Bendix says- Tube base 
is designed for operation without arc- 
overs at altitudes up to 80,000 ft. 
Company's address is Eatontown, N. J. 

► Tape Resistors Available— Tape resis- 
tors, originally developed by National 
Bureau of Standards and use^ in the le- 
centlv announced Project Tinkertoy 
techriique of mechanized electronic as- 
semblv, are now available from San- 
ders Associates, Inc. Especially useful 
in printed-circuit construction, tape re- 
sistors are rated at 1 watt at 1 50C, avail- 
able with resistance values of 100 ohms 
to 10 megohms- Company's address is 
137 Canal St., Nashua, N. H. 

► Talbott to Speak— Secretary of the Air 

Force Harold E. Talbott is slated to 
speak Feb. 3 at Binghamton. N. Y., at 
ceremonies held by Link Aviation to 
mark the 25tli anniversary of simulated 
flight. Edwin Link, chairman of the 
board, built the first simulator 25 years 
ago in the basement of his father's or- 
gan fectory. — P.K, 


provided and record speed can be 
changed by means of a gear-shift ar- 
rangement. Company has also an- 
nounced new Model 108 shock-resis- 
tant galvanometer whose deflection due 
to shock is only onc-Sfth as great as its 
predecessors, Midwestern says, enabling 
the galvanometer to record through 
shocks up to lOOG. Another new gal- 
vanometer, Model 109, is designed for 
use in Consolidated Engineering Corp. 
oscilloeraplis. 

• Osculograph acces.sorv. consisting of 
a power supply and a tfiree-channel de- 
modulator unit to sene as a link be- 
tween sensing elements and an oscillo- 
graph in flight test instrumentation has 


been announced by Doelcam Corp. 
Power supply operates from aircraft’s 
28-v. d,c. supply and provides voltage 
and frequency-stabilized 400-cps. power. 


EXTRA PAV-LOAD MILES WITH 


PASTUSHIN TANKS 


External fuel loading with Pastushin fuel tanks adds to 
safety and gives needed range to commercial and business 
aircraft. Pastushin jettisonable fuel tanks — the product of 
long and specialized experience- — .increase operating radius 
and effectiveness of military and commercial aircraft abke. 
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The Ninth Annual Champion Aircraft 
Spark Plug and Ignition Conference 



One of aviation's most productive traditions is the annual pilgrimage of the world’s top 
aircraft ignition experts to Toledo for a three-day round-table conference at Champion. 
Aviation has grown great in service and safety through cooperation such as this. 
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THE COUNTRY'S LARGEST 


EXTRUSION PRESS... 



now being installed by Alcoa. . . 
increases maximum extrusion size 

from a 15-inch to a 23-inch 
circumscribing circle, or from 600 pounds 
to 2,300 pounds per piece 


Aluminum 


The 1 3,200-ton squeeze of this press 
means that Alcoa extrusions can be larger, 
thinner, and more intricate than before. 
Ribbed extrusions for panels, for example, 
can be made, os illustrated, 34 inches wide- 
saving greatly in riveting and assembly. 

For complete information call your 
local Alcoa soles engineer. 




LETTERS 


Good Word for GCA 

Week concerning GCA versus ILS arc 
most interesting and stimulate ideas here- 
tofore iineonsideied. "Coclcpit Viewpoint" 
by Capt. R. C. Robson, a few weeks ago, 
was particularly enlightening. 

Capt. Robson pointed out one disagree- 
able part of a CCA approach as being tlie 
necessity of having to monitor four different 
radio frequencies in addition to listening 
for GCA instructions. Assuming he refers 
to the normally used frequencies. I've found 
that, once the plane commander is cleared 
to GCA, any messages of an uigcnt nature 
can be relayed by GCA and the monitoring 
of the usual range, tower, ARTC, emer- 
gency, and, in the case of airliners, com- 
pany frequencies can be eliminated or dele- 
gated to the co-pilot thus leaving the pilot 
free to listen to GCA only, and to carry 
out its instructions. 

The relatively simple GC.A procedure 
lends itself readily adaptable to multi-engine, 
single-engine, or jet aircraft. Commercial, 
mifilary, and civilian pilots liave shown this 
to be a good and reliable system, even for 
the operator who. though inexperienced in 
GCA, Ends himself faced with the neces- 
sity of making an approach during marginal 
or below-minimum weather conditions. 
This was .shown on one occasion when the 
writer was controlled to a successful land- 
ing in recorded weather of zero ceiling and 
one-sixteenth-mile visibility. 

It has been shown that listening to in- 
structions and carrying them out is less 
complicated than reading instruments, in- 
terpreting them, and making necessary 
changes, during an approach. 

Thus another blow is stnick in favor of 
GCA, 

William A. Warof.. Lt„ USN 

Fighter Squadron 112 


San Francis 


. Calif. 


Designing for Safetj 

Your article entitled "CIR Calls for 
Stronger Cabins," by Frank Shea, Jr. in 
the Oct. 19 Aviation Week will un- 
doubtedly call widespread attention to crash 
survival design in air transports; Mr. Shea 

highlights on a subject of a^mplex ^nature. 

I do feel, however, that it should be 
pointed out that our report on the Na- 
tional Airlines DC-6 Elizabeth, N. J., acci- 
dent does not "call for stronger cabins" 
per se, as the headline states; the report 
refers, instead, to the desirability of design- 
ing the Soot structure, seats and scat at- 
tachments to resist complete failure until 
disintegration of other major cabin struc- 

There may also be some misunderstand- 
ing concerning the statement {attributed to 
me) that forward-facing seats "have twice 
the retention strength of aft-&cing seats". 
.^ctuaUy, 1 pointed out that a person sitting 
upright in an aft-being seat will load the 
scat at a higher point above the floor— be- 


cause of the location of the person's CG- 
that he will if he jack-knifes over his belt 
in a forward-facing scat. In the latter case 
the body load is transmitted, by the safety 
belt, to a point closer to the floor. This 
results in a different leverage load being 
applied to the seat attachments and floor 
stnictute under like conditions of deceleia- 

I think one of the most important points 
in Mr. Shea's article was his reference to 
the feet that "no fair evaluation can be 
made for one scat against the other until 
data is recorded from accidents in which 
both type of seats are used." As he pointed 
out, the accumulation of such data will re- 
quire the cooperation of many accident in- 
vestigating groups, not only in this country 
but in other countries as well. 

A. Howard Hassbook 

Administrator 

Ariation Reseach, Crash Injnrj- 

Research 

Cornell University Medical College 


Your article "CIR Calls for Sir 
Cabins" in the Oct. 19 issue elicits an 
which is so simple that it undoubtedly has 
ocCTtitcd to others. 

I infer from the text, that the only 
method of testing the assumptions under- 
lying construction affecting passenger safety 
is to wait for a "fortuitous" accidenti 
Why hasn’t advantage been token of 
radio-controlled drones, obsolete aircraft and 
dummies to help visualize and solve some 
of these problems? 

(JEoacE E. Evans 
Stationery Instalbtions Dept. 

The Coopcr-Bcssemer Corp. 
Mount Vernon, Ohio 

Raiding Engineers 


"pacts" to 


:icle Oct, 26 on aircraft industry 
prevent enmpetitive bidding for 
cugiiiccrs is, from personal observation, 
largely true. It's high time the issues were 

But the article dwells heavily on methods 
of short-circuiting tlie pacts and leaves the 
misleading impression that they are not 
very effective. The pacts are working to an 
alarming and dangerous degree. 

The real issue is whether this is (A) 
right and (B) beneficial. It is neither: 

A. It seems to me to be basically wrong 
and counter to the central principle that 
made the United States great to stifle in- 
dividual free enterprise for any segment of 
the population. This regulation is even 
worse than the (nmcli-protested) bureau- 
cratic kind because it is not subject to the 
approval of the voting ptiblic. Bum bureau- 
crats can be thrown out. 

B- This sort of short-sighted manipulation 
of the axiomatic laws of supply and de- 
mand is right now depriving the industry 
of sorely needed technical manpower. It 
is therefore operating against the welfare 
and military security of the country. If 
engineers ate in short supply, they should 


DESIGHERS, 

ENGINEERS... 

The SKY’S "the LIMIT 


Today the men at Martin are building the 
Bpaceborne systems of tomorrow. Every 
rocket that screams skyward brings back 
more information of outer space, Every 
day brings man closer to conquering the 
heavens, It’s thrilling work — reaching 
beyond the sky. 

And the ekv is no longer ike limil on 
OPPORTUNITY al Marlin. Young men 
are now in top positions at Martin. 
We need more young men for exciting 
jobs — ereatite engineers. We need; 

AERODYNAMIC ENGINEER 

in POWER PLANT ENGINEER 

• 

DESIGNERS 

ELECTRO MECHANICAL ENGINEER 

FLIGHT SIMULATION ENGINEER 
PROIECT ENGINEER 
STRUCTURES ENGINEER 


Mariinoffersmodem engineering faeilUiei 

and fifreraf benefits, including company 
paid pension plan. Liberal tratel and moo- 
ing altoaxniees. Housing readily arailable. 
WRITE NOW TO: J. J. Holley, Profes- 
sional Employment, Dept, A-4, The 
Glenn L. Martin Co., Baltimore 3, Md. 






built to your specifications by 

PIEHCE 


PIBRK 


THE PIERCE GOVERNOR CO., INC. 

1«H OHIO AVENUE. ANDEESON. INDIANA 

'M 1m It UMhcMiiE Pncm biliiir 


For 40 yeors Pierce hos specioliied In the design and monu- 
facture of engine speed end fuel controls . . - ond servo 
mechanisms for power controls. 

Todoy, much of America's finest power-driven equipment 
. . . mony of her speediest turbojets ... are equipped with 
intricate, precision control mechonisms beorlng the PIERCE 
Mark of Quality. 

Pierce enperlence ond facilities are ovaiiable to you in 
the production of component parts for jet aircroft engines 
. . . design, fabrication of parts, precision machining and/or 
assembly, to your specificotions. 

Seasoned engineering lolent, modern, fully-equipped 
plants, skilled personnel and rigid quality control practices 
ossure workmonship of the highest order — at the greatest 
economy consistent with PIERCE quality standards. 


he paid iiiorB-llieir value is grcatci, at least 
tcmpoiarily. This will attract new blood 
and pemtit the agcold leveling and bal- 
ancing process to keep the aeronautical 
engineer in his proper place in out eeon- 


fWe are deleting the writer’s name and 
address at his request. — En.) 

.Aviation Wkks Oct- 26, 195?, carried 
an article on pages 21 and 22 entitled 
".\1.A 'No Raid' Pact Draws Kire," 

Wc, of the San Diego Clioptcr of the 
Engineers and Architects Assn.-ES.A, have 
known of this Gentleman’s Agrcenient for 
some time. We have, as a matter of fact, 
published the story in our omi newspaper 
and have of course been told by one of 
our company’s management (Convait) that 
the story is a damnable lie. We ate pleased 
that Aviation Week has published essen- 
tially the same facts as « e did, basing them 
on the records of the NLRB heatings in 
Seattle where this story was originally 
brought out into the open. 

Your article, in helping to expose this 
nefarious scheme, has been of great service 
to all aircraft engineers. They ate the men 
who have suffered financially as a result of 
this wage-rigging agreement. 

We congratulate you. You have gained 
the support of thousands of engineers. 
Victor Hobson, President 
San Diego Chapter, Engineers and 
Architects A.ssn. 

Sail Diego. Calif. 


Kaiser Metal Products 

In your issue of Aug. 31, which gave 
excellent coverage to the first flight of the 
B-57A at the Glenn L- Martin plant in 
Baltimore, your reporter refers to this com- 
pany as the “Kaiser Metal Products Div.” 
This is an error which might logically be 
made tw anyone unacquainted with the 
various feiser companies- 
Kaiser Metal Products, Inc., is an inde- 
pendent. sqarate corporate entity and is 
not a division or subsidiary of any other 
Kaiser organization. It will be appreciaterl 
if youll call this to the attention of your 
reporters and copy desk. 

P iHN H. WiRTERSTEEN, Manager 
ublic Relations & Advertising 
Kaiser Metal Products, Inc. 

Bristol, Pa. 

Bush Operation 

I would like to take this opportunity of 
telling you how pleased I am with the 
article you wrote on out operation (“Bristol 
Freighter Paces Bush Operation," Avia- 
tion Week Sept. 7. p. 72). 

It is easy to get publiciQi of the spec- 
tacular type; however, we frown on this 
type of write-up, as I am sure other sound 
operators do, as the Industry has ou^own 
the ‘‘glory’’ stage and sve think it is now 
a sound business. It is, theiefore, very 
gratifying to think that yout magazine con- 
sidered details of our operation of sufficient 
interest to publish. 

T. P. Fox, Manager 
Associated Ainvays, Ltd. 
Edmonton, Alberta, Canada 
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UP THERE WITH THE BIG NAMES 



80 Out of First 98 
Convair 340’s 
Use 

SKYDROL 



Nothing Bucceeda like auccess. Skydrol, Monaanto’s 
fire-resistant hydraulic fluid, passed its first CAA 
operntional test 5 years ago. Today it ia recognized as 
the standard of the industry. Twenty mnjor airlines 
use it regularly in various aircraft: five of these lines also 
specify it for their Convair 340 fleets, 

Skydrol cHminatee the danger of firea caused by broken 
hydraulic lines. It exceeds the nonflammability 
requiremenU of AMS 31,50- 

Skydrol't lubricity Is double that of conventional hydraulic 
fluids. Overhaul rate reductions resulting in savings of 
20% or more are not uncommon with Skydrol users. 
Skydrol is noncorrotive to aircraft metals , , . haa a 
fluid life of 4,000 or more hours as against 250 hours for 
ordinary minerartwla in cabin compressor or 
supercharger transmission. 

Skydrol Is nonloxic . , , requires no special precautions 
in handling or storage ... is stable at required operating 
temperatures and pressures. 

Skydrol is available for shipment to airlines in the 
United States and abroad. For further information, 
write: Organic Chemicals Division, MONSANTO 
CHEMICAL COMPANY. P, 0. Box 478, St. Louis, Mo. 



SEND for this engirKoring report on 
Skydrol. Write address above. 
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The second of tivo articles on profits 

What Are PROFITS Used For? 


This is the second article on the I'ole of 
profits in our economy. The first was ad- 
dressed to the question: “How High are 
Profits?” The answer was found to be: 
not high when compared with previous 
years and the present investment in cor- 
porate facilities. This second article is 
addressed to the equally important ques- 
tion : “What do corporations do with their 
profits?” 

In 1953 corporations will earn about 
$20 billion after taxes, if the I'ecent rate 
of earnings is maintained thi-oughout the 
year. These profits will be used (1) to 
expand and improve productive capacity 
through purchases of new plant and 
equipment, (2) to finance the operations 
involved in a growing volume of business 
and (3) to reward the people who have 
invested their money in American indus- 
try. Of the $20 billion, the coi'porations 
will pay about $9 billion to their stock- 
holders as dividends. They will use the 
$11 billion that remains to purchase new 
plant and equipment and to increase their 
working capital. 

This yeai' corpoi'ations are increasing 
their plant, equipment and working capi- 
tal by a total of appi'oximately $32 bil- 
lion. Of this amount, about $26 billion 
is for new plant and equipment. The re- 
mainder is for working capital. As this 


aiticle will show in greater detail, about 
$21 billion of this will come from depre- 
ciation allowances and sales of new se- 
curities. The other $11 billion will come 
from retained profits. 

It is impossible to trace exactly 
how each dollar of retained profits 
is spent. This money is mixed with 
other money that goes into the com- 
pany treasury in the form of pro- 
ceeds from loans, sale of securities 
and depreciation allowances. How- 
ever, it is a fact that by retaining 
$11 billio7i of their profits this year, 
corporations have provided $11 bil- 
lion totvard their total capital re- 
quirements, inchiding the money 
needed for expanded and improved 
capital equiptneyit. 

Profits Mean New Plants 

This year Amei'ican industry is en- 
gaged in a very large expansion of plant 
facilities. This will increase the indus- 
trial capacity of the nation by about 7 per 
cent. Since 1950, our capacity has been 
increased by about 12.5 per cent. And all 
of this expansion has been privately fi- 
nanced, even though about one-third of it 
was certified as necessaiy foi' national 
defense. 

The expenditure during 1953 of $26 
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billion for new plant and equipment — an 
alltime record — imposes terrific finan- 
cial responsibilities on our corporations. 
About one-half of the amount required 
will come from depreciation allowances. 
In general, these allowances are supposed 
to pay for the replacement of worn-out or 
obsolete equipment. Another $8 billion 
will be raised by corporations through new 
security issues and long-term mortgage 
loans. All together, depreciation allow- 
ances, security issues and long-term loans 
will provide about $21 billion. But this 
is still $5 billion short of the $26 billion 
needed foi' new plant and equipment this 
year. Thus, it is retained profits that spell 
the difference between expansion and 
standing still, between growth in the pro- 
ductive capacity of the economy and run- 
ning downhill. 

As plant facilities are expanded, cor- 
porations also need more working capital. 
A larger volume of business requires 
larger inventories, larger accounts re- 
ceivable and larger amounts of ready 
cash to meet payrolls and bills for ma- 
terials. The increase in these items dur- 
ing 1953 is estimated at $8.5 billion, of 
which about $2.5 billion will be supplied 
by short-term bank loans. The other $6 
billion will come from retained profits. 
Thus, retained pi'ofits provide an essen- 
tial $11 billion — $6 billion for working 
capital, $5 billion for new plant and 
equipment — to meet corporate financial 
requirements. 

Incentive for Investment 

The role of the pi'ofits that are paid to 
stockholders as dividends or to employees 
under profit-sharing plans is even more 
important than the role played by re- 
tained profits in providing plant, equip- 


ment and working capital. Dividend 
payments provide the main incentive for 
investment in the stocks of corpoi'ations. 
They are the reward for risks taken by 
investors. Dividends paid by corporations 
whose common stocks are listed on the 
New York Stock Exchange provide an 
average I'eturn of about 6.5% at present 
prices, and dividends on preferred stocks 
average about 4.5% return. Dividends 
are distributed among 6.5 million stock- 
holders. Also, it is estimated that 3 mil- 
lion employees now are covered by profit- 
sharing plans. These plans increase the 
incentives of both production workers 
and managers to work harder and more 
efficiently. 

Thus, more than 9 million Americans 
have a direct financial stake in corporate 
profits through ownership of stock or 
participation in profit-sharing plans. But 
all Americans share indirectly in the re- 
wards of a successful business year. In- 
vestment of a major part of 1953 profits 
in new plants and equipment means more 
employment opportunities and better 
working conditions for labor. For the na- 
tion, it means new industrial capacity that 
is essential both for national defense and 
to produce more and better goods for a 
rising standard of living. 

Corporate profits after taxes repre- 
sent about 6% of the nation’s total in- 
come. But the job they do to stimulate 
investment and to finance industrial ex- 
pansion and improvement is more far- 
reaching and more essential to the 
prosperity and well-being of the Ameri- 
can people than would be suggested by 
that small figure. 


fHi(Graw-Hill Fvblishing Company, faic. 
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AIR TRANSPORT 


Airline Revenues Soar to All-Time Highs 

• New peaks forecast by 
ATA for coining year. 

• Scheduled carriers plan 
lo expand fleets 10%. 


By Lpo Moor<' 

Airline revenues am] profits soared 
to all-time Isiglis this year, and Air 
Transport Assn, predicts liighcr re\'- 
ennes during the coming vear. 

U. S. airline traffic and rcsenues will 
increase about 10% in 19i4, ATA 
predicts. This compares with a 14% 
revenue gain and 16% tnilfic volume 
gain from 1952 to 1953. 

Profit margins in late 1953 and all 
of 1954 will be losver fh.in the 1950-52 
highs, .ATA believes. Heasy deliveries 
of new aircraft are causing a drop in 
load filctor (payload as a percentage of 
capacih-), and. at the same time, higher 
expense allowances to amortize the new 
cqnipmcnt. But airlines counted on 
this when thes' ordered the new planes 
to case their former equipment short- 
age. 

Despite revenue gains, doincsfic 
trunkline opcr.nting profit mav have 
dropped slightly in 1953. from $95 
million last ye.ir to $92 million in 1953. 
AT.A forecasts, for the reasons cited 
al)o\c. 

U. S. international carriers’ profits 
increased sharply, howes'er, largely be- 
cause Civil Aeronautics Board put so 
many international routes on final sub- 
sidy rates with profit, whereas most 
internationals previously operated on 
tcniporarv. break-even snbsidv rates. 
Retroactive profit increases mas’ bring 
previous years nearer tn the 1953 show- 
ing. 

► S200 Million for New Plancs-Tlic 
1954 forecast for all the world’s sched- 
uled airlines (except Communist and a 
few other minor operations! is a 10% 
payload increase over 1953. Interna- 
tional .Air Transport Assn, also esti- 
mates that member airlines will expand 
their c,mac!h' 10%. I.ATA's 69 linos ' 
carry S5% of the world's commercial ' 
air traffic. 

Airlines probably will spend about i 
$200 million for 300 ncu- transports ' 
scheduled for delisw during 1954 t 
alone. l.ATA savs. i 

►1953-54 Forecasts— Here are other ' 
year-end airline business des’clopments i 
and forecasts: < 

• Net profits of 10 major U. S. airlines ' 
(see table) gained 30% in the 12 i 


RtN’ord Airline Profits in 1953 

no selected carriers. 12 nioiitlis ending Sept 30) 


Revenues 

Operating profit . 

Net profit 

Rjstem: 

Revel 


Operatine profit . 

Net profit 

Capital: 

Revenues - 

Opcratin| profit . 

National: 

Revenues 

Operating profit . 

Net profit 

United: 

Resenues 

Operating profit . 
Net profit 

Revenues 

Operating profit . 

Net pirofit 

Nortlmest; 

Revenues 

Operating profit . 
Net profit ..... 
Trans World: 


Operahng profit . 
Net profit . . 

Flying Tiger: 

Revenues 

Operating profit . 
Net profit 


$180,610 

25,057 

10,690 

111,214 

15.624 

5,384 


1.S46 

1.245 

26,818 

4,088 

2,322 

H6.891 

ioiosi 

17.227 

2,766 


153,794 

16,033 

8,524 

185.578 

5.680 

6.714 


$204,988 

29,078 

13,739 

141,481 

20,733 

9,820 


166,933 

21.065 

10,445 

21.832 

:.742 

U78 


206,475 

17,950 

10,816 


months ending Sept, 50—1953 vs. 1952. 

• Revenues reported bv the same 10 
carriers gained 17% in the same period- 

• Trunkline passenger revenue in 1953 
climbed SlOO million or 15% from a 
I car ,ign. A slightly lesser gain is an- 
ticipated for 1954. 

• Tnmkiinc mail revenue gained $500,- 
300 or 2% in 1953. The growing Post 
Dffice Department experiment of ship- 
ping preferential first-class mail be- 
nveen major cities by air instead of rail 
'here costs are competitive is expected 
0 boost mail revenues next vear, despite 
lecline of military mail. 

» Tnmkiine cxpres.s revenue increased 
ibout SI million or 11% and should 
mntinue increasing. 

• Trunkline freight revenues in 1953 
ncreased $3 million or 12%. 


• Total trunk operating revenues 
climbed $107 million or 14% to an 
estimated $875 niiOion. 

• Trunk operating expenses gained $110 
million or 16% to $783 million in 
1953. 

• Trunk operating profits may have de- 
clined a slight 3%, ATA predicts- 
from last year’s $95 million to an 
estimated $92 million in calendar 1953. 
Net profits are not predicted, because 
of the complexities of year-end account- 
ing adjii.stmcnts. 

• World traffic forecast for lATA car- 
riers is a 10% gain in 1954. In 1953. 
they carried more than 50 million 
passengers 28 billion passenger-miles, 
while cargo volume was 685 million 
ton-miles and airmail 190 million ton- 
miles. All will continue expansion in 
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Domestic Trunk Airlines 
Revenues & Profits 


Total operating rei'enues 
lotal operating expense 
Operating prom 


Calendar 1952-53 

1952 

$671,257,035 
35.910,255 
15.852,661 
25.329,528 
768,014,595 
672,898.899 


95.1 


3,694 


1953 

$771,470,956 

56,375,006 

17,605.289 

28,672,572 

875,196,378 

785,246,282 

91,950.096 


Domestic Trunk T 

■affic 





% eUange 

Revenue passengers 

22,768,174 

12,120,789.000 

68,296.296 

40.375,164 

26,068,751 

14,275.347.000 

72,288,321 

43,848,549 

131,813,350 

1,643,380,074 

-l-17'.S 

-1-5.8 

4-8.6 

I-rcight ton-miles 

Total revenue ton-miles’ 

.. 1,413,459,651 

-1-16.5 





Van^'ao^-^Scplpinl^er^Md trafflc*roI 

S:f=£““ 




1954, according to director 

general Sit William Hildred. 

• I.\TA revenue increase will not quite 
match the predicted 10% gain in 1954. 

"Creative fares and rates will help 
swell the volume of passengers and 
cargo next year, but these same lower 
fares, combined with extensive re- 
equipment costs and decreased com- 
peiiyuitinn for earning airmail will keep 
the balance of airline finances generally 
precarious." Sir William explains. "The 
inteinatioiial airlines remain confident 
that the svotld economic situation will 
continue to im|)tos'c. and the present 
high ]c\'c! of actisity will be main- 
laincd.” 

"N'evertheless." -VI’A says, "tlie last 
half of 1955 gives evidence that the 
rates of traffic increase arc themselves 
decreasing and produces the prospect 
that in 1954 the industry increase will 
he much lower than recently enjovc-d. 

"The frnnkliiics have scored another 
iiiiprcssise gain on their rail competi- 
tors, but a short while back it w-as 
customarv to measure the annual prog- 
ress against the Pullman traffic of the 
rails oiilv," ATA says. "Five years ago 
airline traffic was slightly more than 
half of the Pullman. In 1955. it was 
apprnximatcls- 70% greater than the 
Pullman, and approximately one-half 
of the total rail, traffic coach and Pnll- 
niim— but excluding rail commutation,” 
ATA adds- 

"Airline coach traffic also continued 
to g.iin raoidlv.” says ,4T.4, pointing 
out that “in 1952, 'coach was about 
20% of the total; During the last year 
it climbed to 50% of trunk passenger 
traffic,” 


American Starts First 
U. S.-Mexico Aircoacli 

(McCraw Hill World News) 

Mexico City— American Airlines faces 
early competition on its recently in- 
augurated aircoacli service to Mexico. 

Observers here expect Pan American 
5\’orld Ainvays to begin flying tourist 
sen ice from Houston to Mexico City to 
meet .\A’s aircoach challenge. But there 
is no official confirmation here. 

► .American Service— American this 

month became the first carrier to start 
coach service to Mexico, flying 80-pas- 
scnger DC-6s daily from New York and 
Chicago to Mexico City. 

Fares on the new service undercut 
first-class rates as much as 40%, a slash 
the carrier predicts will open an entirely 
new air travel market to Mexico and 
greatlv increase tourist business that so 
far has averaged approximately 400,000 
persons annually. A.\ has canied some 
80,000 of the total each s’ear. 

Aircoach rate from New York to 
Mexico Citv is 599 compared with 
S145.40 on’ regular flights. On the 
Cliicago-Mexico Citv .flight, the fare is 
S76-nearlv 50% less than the first-class 
charge of $114. 

► Passenger Backlog— .American sees only 
one flaw in its potential traffic buildup; 
Civil Aeronautics Board has limited 
takeoffs from 7,600-ft.-high Mexico City 
.Airport to 65 persons. 

The carrier fears this restriction on re- 
turn flight to the U.S. svill cause an ac- 
cumulative aircoach passenger backlog. 

► Competing Lines— Other competition 


to .A.A's aitco.uh challenge could come 
from Trans-Canada Air Lines, which has 
won its fight to fly from Montreal and 
Toronto to Mexico City via Tampa. 
Fla. Other foreign air carriers flying 
into this citv; Canadian Pacific .Airlines, 
■Ait France and KLM Royal Dutch 
Airlines. 

Philippine Airlines was scheduled to 
begin service this fall from San Fran- 
cisco to Mexico City, but PAA affiliate 
Campania Mcxicana dc Aviacion won 
an injunction from a Mexican court re- 
straining PAL from operating the route 
-previously approved by government 
authorities. The injunction was granted 
on grounds that Philippine’s pcmiit 
uas not ratified by the Mexican senate 
and thus «as not valid. 

U. S.. Canada Sign 
New Air Agreement 

’I'oroiito— Tr.ins-Canada Air Lines 
will begin flsiiig from Montreal and 
Toronto to Mexico City via Tampa. 
Fla., Jan. 2 under a now agreement 
reached bv U. S. and Canadian air 
transport officials. 

The six-month agreement permits 
eovemment-owned TC.A to land at 
Tampa en route tn Mexico City, a right 
that was denied by Civil .Aeronautics 
Board shortlv before the carrier was 
scheduled to inaugurate the service Nov. 

1 f.Avi.xTioN Week Nov. 25, p. 18). 

•After the U. S. gr.intcd Trans-Canada 
j license to operate one-plane sers'ice on 
the new route, the Canadian Air Trans- 
port Board called off hearings ordered 
against Pan American AA’orld .Airways 
and Colonial .Airlines. 

The ris'O U. S. carriers were scheduled 
to show cause Jnn. 1 5 why Canada 
should not cancel rights on parallel 
.stops made on through mutes (.Avia- 
tion Week Nov. 16. p. 15). 

Meanwhile. Transport Minister 
I.ionel ChevricT savs U. S. and Canadian 
.air transport officials will review route 
sclicdulcs and license new scrvices- 

Oiie under consideration; direct 
flights from Toronto tn Washington. 

BOAC Reports High 
Revenues for DC-iM 

Withdrawal of all Handicv Page 
Hermes airliners is "the most note- 
worthy single step" British Oserseas 
.Airwai's Corp. has taken in the past 
vear. BOAC chairmiin Sir Allies 
Thomas reports. Sir Afilcs foreca.sts re- 
placement of the Hcrme.s on the East 
•African route by Canadair DC-4M 
Agronauts will increase BOAC's rev- 
enue bv about $1,405,000. 

Argonauts have made the East Afri- 
can route a par ing proposition after the 
airline operated it at a loss many years. 
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Roof Heliport 

* New deisign uses cable 
tows, landin'! turntables. 

* Capacity is eslimated at 
40 copters hourly. 

Helicopter manufacturers, airlines and 
city managements now .studying heli- 
port design requirements for the 1960s 
mas- consider an old idea with a new 
twist, 

•A patent applied for b\- S. Tebbs 
Chichester, Jr., industrial interiors de- 
signer in Washington. D. C„ proposes 
an automatic cable-tou svstem to move 
big copters from a landing turntable to 
any one of ses-etal available loading pbt- 
forms, then onto the takeoff area. The 
proposed system is in effect a combina- 
tion of San Francisco cable-car and 
Navv .aircraft carrier techniques. 
►Solutions Proposed— Chichester's idea 
stems from his belief that this may help 
meet several problems that will be asso- 
ciated with handling of frequent land- 
ings and takeoffs of big (40-50 passen- 
ger) copters in small downtown heli- 

• Noise and wind annoying passengers 
and ground crews when the big copters 
taxi under their own power. 

• Ground risk of accident during taxi 
operations in the crowded and confined 
area of city heliports. 

• Fuel consumpKon from taxi opera- 
tion. 

• Rapid handling. Chichester claims that 
his system probably can meet the Air 
Transport Assn.'s tentative requirement 
of about 40 or more takeoffs and land- 
ings per hour at some city heliports. 

► How It Works— Chichester proposes 
that the helicopter land on or taxi onto 
a turntable, then kill or idle its engine. 
Ground operator turns the copter to 

E iit its nose next to the cable pickup 
elonging to the intended loading 
jilatform. 

Ground crew (which could be the 
cable operator) hitches the cable to the 
nose, and the copter is moved to the 
loading platform. 

'Vhen the copter is loaded, the cable 
is reactivated and moves the copter to 
takeoff spot. Tlie circular course of the 
cable around the takeoff area permits 
the pilot a selection of headings before 
he releases the cable and takes over 
under the copter’s mvn power, Chi- 
chester’s preliminary idea drawing (see 
diagram) contemplates three separate 
loading platforms, giving a theoretical 
peak capacity of eight copters at once on 
the automatic cable system of the heli- 
port-one landing, six in the loading 
stalls and one taking off- 


► Ground or Rooftop — Chichester's 
original patent application cites a pos- 
sible rooftop location, and his calcula- 
tions indicate that a typical large office 
building is big enough to accommo- 
date a three-platform system of the type 
he proposes- 

Chichester’s proposal is one long- 
range attempt to foresee the heliport 
cost and passenger acceptance require- 
ments for such a heliport. 

► Other Studies— Other groups and in- 
dividuals are attempting to forecast 
heliport requirements, which also have 
a direct relationship to future helicopter 


design and nccessarx- safety regulations. 

The industrial engineering design 
firm of Bums and Roe in New York 
recently placed two men on a full-time 
study of the outlook for heliport require- 
ments from 1956 im. .Air Transport 
•Assn., New York Port Authority and 
other groups are engaged in similar and 
allied studies, 

A central clearing house for heliport 
plans is the Aircraft Industries Assn.’s 
helicopter council and its heliport com- 
mittee, to which Chichester plans to 
present a paper next month outlining 
his ideas. -LM 
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Sell-locking 

SOL-A-NUT withstands 


CAB ORDERS 

(Dec. 4-16) 



Widely used on exhaust systems, pre- 
heaiets, superchargers and the like. SOL-A-NUT 
has proven its stamina on jet engines, too. Sturdy, one- 
piece stainless steel construction assures long life ... no 
corrosion if nicked or scratched. Reasonable in cost, quick 


.•\U'niORI7.I-:D: 

Clarksdalc. .Miss. ' 

Dclta-C&S .Ait l.int-s to suspend service 
ti-mpoiatily at Kingston, Jamaic.i. 
Dl'Ml'D; 

l>ltii-C&S application for Icnip.imry sus- 
pension of service at Creenwood. Miss. 

Great I.akes .Airlines made application to 
fly Burhank-N’ew York and/or I’liiladcl- 
phia. Ncu- York-Miami, Oakland-New York 
and, or Philadelphia, Seattle-New York 
andcor Philadelphia and San DiegoNcw 
York and ’ot Pliiladelphia from Dec. 12 to 
Jan. 17. 

CONSOLIDVri'D: 

Mail rate proceedings of Tnms-Pacific 
.Airlines and Hawaiian Aitlincs. 

I'lXKD; 

Mail rale of Inland .Air Lines. 


and easy to spot-weld, SOL-A-NUT o 
in both manufacturing and maintc 


:e operations. 


^ Monadnock, will, a^hh 


JONADNOCK 


ORDI'.RP.D: 


for Purdtii 
aircraft fo 
of person' 


itv evemption unHI July 7. 1954, 
.Aeronautics Corp. to use a C-47 
• 600 hr. in interstate transport 
and property on a charter-trip 


rcntporar; c^em]ltion of Allegheny .Air- 
lines from servicing Cumberland, Md.. and 
Altoona, I’a. 



iry el UKITED-CARR FASTENER CORP. 



GRANTllD; 

.Abilene (Tex.) Municipal Airport as of 
Dec. 15. 

l.akc Central .Airlines exemption until 
Jan. 1, 1955, to engage in air trairsport of 
persons, propertv and trrail to and from 
Lima. Ohio. 

Nh^oni Falls, N. Y„ perniissiqn to intcr- 
DIS.MISSFD; 

Proceedings in the matter of coach fares 
of American Airlines and Eastern Air Lines. 
APPROA'FD; 

Britlcr, I’.-i., on certain o/^its flights. 

Mail rates of Central Airlines and Trans- 


A copy of this quick-reod- 
ing, 8-page booklet is yours 
for the asking. It contains 
many foots on the benefits 
derived from your business 
paper and tips on how fo 
read more profitobly. Write 
for the "WHY ond HOW 
booklet.” 


McerawHifI Publishing Com- 
parry. Room 2710, 330 West 
42nd St., New York 36, N. Y. 


SHORTLINES 


► Air Transport Assn.’s new officers of 
tile airline finance and accounting con- 
ference for 1954: John S. Woodbridge. 
comptroller for Pan Aniericao World 
Airways, president; Todd G. Cole, vice 
president-comptroller, Dclta-C&S Ait 
Lines, and J. J. Taylor, vice president- 
treasurer, Western Air Lines. 

► Aqiiila Airways has been authorized to 
inaugurate service between England 
and Capri, with the first experimental 
Sight set for April 1954. Regular serv- 
ice probably will follow in May with 
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six hours fiying time between South- 
ampton and Capri, 


► Central Airlines plans to employ 
stewardesses instead of male pursers. 

► Lake Central Airlines has been author- 
ized by Civil Aeronautics Board to 
serve Lima, Ohio, on its east-west seg- 
ment between Kokomo, ind., and 
-Marion, Ohio. 

► North Central Airlines' application to 
suspend service at St. Cloud, Minn., 
fur lack of passenger patronage has been 
denied bv CAB in favor of an investiga- 
tion of the entire route segment to de- 
termine whether the public convenience 
•ind necessity require continuation of 
local air service between Minneapolis- 
St. Paul and Fargo, N. D., and between 
the Twin Cities and Grand Forks, 
N. D. 

► Pioneer Air Lines has moved its op- 
erations from Tye Air Force Base, 
Abilene, Tex'., to the new Abilene Mu- 
nicipal Airport. Pioneer had used the 
Tyc base since May 15, 1952. 

► Riddle Airlines has begun daily 
Miami-New York cargo flights. 

► Seaboard & Western Airlines logged 
630,350 revenue flight miles in 3,185 
flight liours during October. Tlie air- 
line made 4,689 ocean crossings during 
tlie month and reported commercial 
and military operations 4% higher than 
during October 1952. 

► Transoccan Air Lines is beginning 
weekly service between Kabul and 
Cairo. Intermediate stops will be made 
at Kandahar, Afghanistan, and Jeru- 



THIS FELLOW IS TRAINED L\ YOUR BUSINESS. HiS 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils . . . reporting back to you every 
significant innovation in technology, selling tac- 
tics, management strategy. He functions as your 
aU-seeing, ail-liearing, all-reporting business com- 
mtmicalions system. 

THE MAN WE MEAN IS A COMPOSITE of the editorial 
staff of this magazine. For, obviously, no one 
individual could ever accomplish such a vast 
business news job. It’s the result of many quali- 
fied men of diversified and specialized talents. 


►'I'rrmsport Air Croup, airfreight asso- 
ciation, has proposed to Institute of 
the Aeronautical Sciences that a cross- 
scction group of military autl civil air- 
freight industry sponsor an intensive 
study of indirect costs, largely those for 
freight loading. 

► Trans World Airlines has filed a com- 
plaint witli CAB against Trans World 
Tour and Travel Service for its use of 
the name Trans World. 


AND, there's another SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which com- 
plcmenU the editorial section of this magazine 
— the advertising pages. It’s been said that in a 
business publication the editorial pages tell “how 
they do it” — “they” being all the industry’s front 
line of innovators and improvers — and the ad- 
vertising pages tell “with what,” Each issue un- 
folds an industrial exposition before you — giving 
a ready panorama of up-to-date tools, materials, 
equipment. 


► United Air Lines will have carried ap- 
proximiitclv 17,000 passengers on its 
New York-Chicago “e-xecutive” (all 
male) flights by the end of 1953, the 
airline forecasts. . , . UAL flew 206,- 
633,000 revenue passenger miles in 
November. 

►Western Air Lines request to stop 
service to Spearfish. S. D., is recom- 
mended for CAB denial bv examiner 
Paul Pfeiffer- 


sucH A “man" is on YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information lie gathers. 


McGRAW-HILL PUBLICATIONS 
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SEARCHLIGHT 


^HA VE YOU EVER THOUGHT OF A 
JiENERAL MOTORS' CAREER? 


ENGINEERS DESIGNERS 



HELICOPTERS 


You'll Find at 


-4^1':;'.*;. id«. -^ri 

Send resume to E. H. TUTTLE 

SIKORSKY AIRCRAFT 


ASSISTANT 

SUPERINTENDENT 


SEARCHLIGHT SECTION 






TO DAY 1 

GOODYEAR AIRCRAFT CORPORATION, pioneer ond 
leader in lighter*than-air croft, offers you a new employ- 
ment opportunity with o well-established and fast- 
growing company where "coreers are planned." 



DESIGN AND DEVELOPMENT engineering opportunities 
ore available for capable and imaginative men and 
women in the field of airships, aircraft and aircraft 
components. 


RESEARCH AND DEVELOPMENT projects — missiles, elec- 
tric and electronics systems, servomechanisms, new special 
devices, fiber resin laminates — oil present an urgent 
need for engineers with .fresh talent, aptitude and 
ambition. 



POSITIONS ARE OF 
with salaries based 
Physicists 
Mechanical e 
Aeronautica 
Welding en 
AKRON, THE H< 
in the lake re 
living, year-r< 
educational c 


at several levels in various fields 
education, ability and experience. 

Civil engineers 

neers Electrical engineers 

gineers Technical editors 
eers Technical illustrators 

E OF GOODYEAR AIRCRAFT, is located 
1 of northeastern Ohio. Cosmopolitan 
d sports and recreation, culturol ond 
intages make this thriving city an ideal 



GOODYEAR AIRCRAH CORPORATION, 1210 MASSILLON RD., AKRON 15, OHM 
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ENGINEERS WANTED . 

one of Hie lorgest multi-engine aircraft modificotion centers in the 
United Stotes and now designing many prototype installations and 
manufacturing kits for the Air Force. 



Positions ore now open to qualified aircraft engineers for: 


• ELECTRONIC and ELECTRI- 
CAL INSTALLATION DESIGN 

• INSTRUMENT INSTALU- 
TION DESIGN 

• PROJECT ENGINEERS 

• HYDRAULIC DESIGN 

• LOFTSMEN 

• TECHNICAL WRITERS and 
ILLUSTRATORS 


• STRUCTURAL UYOUT MEN 

• WEIGHT ENGINEERS 

• LIAISON ENGINEERS 

• LAB TECHNICIANS— Radio- 
Electrical 

■ CHECKERS— Electrical-Radio- 
Mechanical Design-Air Frame 


Hayes is a leader in the industrial expansion of the South 
and foremost in Aircraft 


• ENGINEERING • MODIFICATION • OVERHAUL 


Write to; Executive Engineer Hayes Aircraft Corporation 
P. O. Box 2287, Birmingham, Alabama 



We have an opening for a staff specialist in military 
aircraft cockpit design and pilot's comfort and safely 
requirements. This man will be responsible for speci- 
fying the requirements for cockpit design and arrange- 
ment, including such items as cockpit lighting, vision, 
air conditioning, instrument and control arrangement, 
pressurization, acoustics and escape methods. He will 
coordinate all design arrangements and will be respon- 
sible for design conformance to military cockpit stand- 
ardization requirements. 

Applicants should possess four years’ engineering 
college plus six to ten years' aircraft design experience 
including several years as cockpit design specialist and 
experience as a pilot. 

To arrange for a personal interview submit letter of 
application including resume of education and experi- 


Engineerinc Personnel Section 

Chance Vought Aircraft 

P. O. Box 5907 Dallas. Texas 



Ce^a 

ENGllVEERING 

DPPDHTUNITIES 

wii world’s leading producer of 
Dght commercial airplanes 

for 

• Design Engineers 

• Design Draftsmen 

• Research Engineers 

Send Setune to 
£mpl<.rm»nl Ma«,g„ 

CESSNA AIRCRAFT CO. 
WICHITA, KANSAS 



A & E MECHANIC 





WANTfO 
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new«bes™mRvTh 

*Aerodynami<ists 

$3500.00 exchange 

1 oUo 

1 £o“lOTg”m'’”o!‘aqe 

^RYAN 

5a ,o,g.£aT."., 5= / 

■ SKILLED 

: PILOTS 

s AVAIU8LE 

■ PILOTS EMPLOYMENT AGENCY 

PRODUCTS WANTED 

FOR SALE TO 
THE 

ENGINE MANUFACTURERS 

C-54 E SERIES AIRFRAME SECTION 

OUTER WING PANELS CERTIFIED. Export packed, F.O.B. Los 

Angeles. Price per set 552,500.00 

CENTER SECTION CERTIFIED. Export Packed. 

Price 5125,000.00 

FUSSELAGE NOSE SECTION, STRUCTURE ONLY, Certified, Ex- 
port Packed. Price 518.500.00 

CERTIFIED EMPENNAGE or Parts Thereof, Price on Request. 
Price on Request 

AMERICAN AERONAUTICS CORP. 

3104 West Vanowen Street Burbonk, California 

TWX BRB 7127 Tola. ROckwall 9-1296 

Now Available . . Latest Issue 
AN ; AND : MS : NAF : NAS 
Standard Parts Books 

Vol. 1 Utility Standards 
Vol. 2 Aircroft Slaridards 
Vol. 3 Design Data Sheets 
Military Standards 
Engine & Propeller Items 
Vol. d National Aircraft Standards 
Each volume complete— 515 per volume 

^ JOHNSON RESEARCH COR^P^^^ 


R1340-AN1 and R1340-S3H1 
CYLINDERS 

1 1 iis 

WANTED 

2 R1830-SUPER-92 for DC-3 

.M-:, HMMa 
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ALL 

AVIATION 
INSTRUMENTS 

EMERGENCY REPLACEMENT • OVERHAUL • SALE 

Authorized Sales and Service for 

ECLIPSE — PIONEER • KOLLSMAN • U. S. GAUGE 
L. N, 5CHWIEN ENG CO. • EXIDE AIRCRAFT BATTERIES 
COUTRiCTORS TO U. S. i. F. - U. S. N. — DOMINION OF CANADA 

A. APPeOVCD glPAlB 5r4riON 3t3S64 
INSTIUMeNTS CL4ST 1, 3, S, < 

AND UMITia Accissosies 




COMPASSES 

ROTATABLE RING— QRID LINES 
Navigators' Type D-12 — Pioneer 
(Bendix) 1832-3-A. New, in indi- 
vidual cartons. Govt, cost $200 
plus — our price to dealers $21.85 
each. Sample $26.85. 
MANNING EQUIPMENT CO. 


DOUGLAS DC-3^ 


EXECUTIVE TRANSPORT AIRCRAFT 

SEECHCRAFT LOCKHEED 

caNVAIR GRUMMAN 

DOUGLAS CESSNA 

JIM WELSCH Aircraft Sales 



FOR SALE 


Douglas— DC-3, D 
Convoir — 240 
Lackheed — Constellation 
Beech— D-18S, C-I8S 
Lodestars — Executive Interi. 

For Conversion 


'^SiwvaRK 


GRUMMAN MALLARD. 6-73 
FOR SALE 


SKYMOTIVE, INC. 

P. O. 448 Park Ridee, 

Tuxetfo 2100 


LOCKHEED LODESTAR-Moitel 16-5G 


ATLANTIC AVIATION CORPORATION 



2 DOUGLAS C-47A'$ 

Carco CooHautsHoD Tully Eul^ped For 
ATLANTIC AVIATION CORPORATION 


SEARCHLIGHT SECTION 
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SEARCHLIGHT SECTION 


WORLD'S LARGEST STOCK! 

A/I parts listed — plus many more— are always carried in our huge stock of unused 
aircraft parts, accessories, AN and NAS hardware. Let us screen your inquiries. 
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COCKPIT 
VIEWPOINT ^ 


By Capt. R. C. Robson 


More on Lost Airplanes 



seqiienllv. stl.ediilccl nirtincrs as wdl js m.inv other ships headed elsewhere 
In the midst of the turmoil, there appeared' a small plane from Cape Cod 

► Another Trafcdv-Shicc ^n'lv ndiitan' InT^aWhie flving'camcs^ljnding 
restrictions, the tower could not deny this operation. 'The result was just 

juld be esijccted. Two occupants were fished out of the ocean b)' 
oats, the other went down with the shi|). 

nilar tragedy took place at U Guardia hield some time that mght. 
ed hghtplanc with a pleasure party aboard contacted the tower. 

of the neat zero-zero conditions, and was not heard from again, 
lorniug norkmcn on flie field found the remains of tlic aircraft and 

conccmcti onlv the occupants of tliose planes. It seems, hon es’cr. tliat pilots 
not onlv luwe tlic obligation of safeh- for their passengers, but tlics' also 
base an obligation to conduct a sate flight for tlic good of tlic entire avia- 

► Whv?-As stated in th 

less try to land in it?” 

antlior iias alwav's tried to avoid adv. 
episodes li' ’ ' ' ' 

s‘£; 


if mechanical failure. 
: tlic pilot. l''ailure of 
matter. Tlie question 
athcr like this, much 

dc safeh' with nnilti- 
it be done with less? 
industry, this 
of the same. N’cverthelcss. 


cn a p 

spe.iking-for which 
nnehow this must be prevented. 
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ONLY ONE-MAN INTERCEPTOR in operation today. North American 
F-86D is powered by G-E engine which requires minimum pilot attention. 


AUTOMATIC CONTROL of the vcriable area noxzte (illus- 
trated above) regulates exhaust velocity and temperature. 




MOST POWERFUL of J47 family, afterburner version gives 
F-86D Sabre Jet extra power to climb quickly for interception. 


Easy-to-operate G-E Jet Engine 
Lets Pilot Concentrate on Interception 

Electronic “Brain” Permits Complete Engine Control with Single Lever 


INSTANT BURSTS OF POWER plus simplicity of opera- 
tion make G.E.’s J47 with afterburner an outstanding 
powerplant for high-altitude interception. Powering the 
North American F-86D, America’s first one-man rocket- 
armed interceptor, the afterburner version of the J47 is 
equipped with automatic electronic controls. For any 
throttle setting, the controls maintain optimum engine 
performance under varying flight conditions. T)\\s allows 
the pilot to focus his attention on his main job — seek- 
ing out enemy aircraft! 

"SENSORS" FEED INFORMATION pertaining to engine 
pressure and temperature, air temperature, fuel-flow, 
and other variables into an electronic “brain." The 


brain compares power needs with engine performance. 
Adjustments, if necessary, aie then made automatically 
as the “brain” controls fuel-flow and variable area 
nozzle on the afterburner. 

AUTOMATIC ENGINE CONTROL is supplemented by 
other features such as anti-icing provisions which are 
essential to high-altitude interception. These engineer- 
ing accomplishments have been factored into the J47 
by G.E.’s design, development, and manufacturing 
organization — an organization that is actively proving 
that “Progress is General Electric’s most important 
product.’’ Section 230-13, General Electric Company, 
Schenectady 5, N. Y. 





GENERAL 



ELECTRIC 




